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INTRODUCTION, 

This contribution to our knowledge of the sub-family 
Scoliinae (digger wasps) found in North America, Central 
America and the West Indies, is the result of work done at the 
Massachusetts Agricultural College under the direct supervi- 
rion of Doctor H, T. Fernald, and forms a portion of a thesis 
for the degree of doctor of philosophy. In it, an attempt has 
been made to place before those interested, a paper in which 
our present knowledge of these wasps is systematically arranged 
and the identification of the species facilitated, 

There are given here the descriptions of nineteen species and 
two genera, while four unknown species and one unidentified 
subspecies are listed at the end. Of the above mentioned 
species three arc new. The type of each genus has been given 
in the historical sketch and so far as is known, the location of all 
the types has been stated in each specific description. When- 
ever the writer thought it necessary, translations from the orig- 
inal descriptions or direct copies have been made. In each 
case full credit has been given to the original writer. 

Several workers have published descriptions of members of 
this sfibfamily in various publications and many have from one 
to several references to the group, showing the scattered char- 
acter of the information. Works which the writer has found 
most important are: Saussure and Sichel, Catalogus Spec- 
ierum Generis Scolia, 1864; Burmcister, Bemerkungen fiber 
Bau u. Gesechlechtsunterscheidc Gattung ScoHa, Abh. Nat. 
Gesell. Halle, 1854; Saussure, Desc. esp. nouv. Scolia, Ann. 

*A portion of a thesis for the degree of Doctor of Philosophy at the Massa- 
cliusetts Agricultural College. 
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Ent. Soc. France, (3), 1858; Saussure, Quelques Scolie^: Ic 
Basse-Californie, Ann. Ent, Soc. France, (4), 1863; Cres;. n’s 
descriptions in the Proceedings of the Entomological So( ,:y 
of Philadelphia and in the Transactions of the American Ki ;o- 
mologioal Society; Cameron’s descriptions in the Biol.gia 
Ccntrali-Americana; the writings of Say, and the Catalogue 
of the Hymenoptera of the British Museum by F. Smith. 

All terms used are fully explained in Smith’s Glossary of 
Entomology. Cresson’s system of nomenclature for the Vsiug 
venation is used. 

I am under many obligations to those who have assisted me 
in making this paper more complete, either by lending speci- 
mens to Professor H. T. Fernald that I might use them for 
study, or by giving me counsel at times when such was needed, 
especially Dr. Guy C. Crampton, S. A. Rohw^T of the National 
Museum, E. T. Cresson, Jr.; and to Dr. H. Skinner for the 
privilege of study at the American Entomological Society at 
Philadelphia. I wish to thank Mr. W. S. Regan who so kindly 
spent valuable time while studying at New York, Brooklyn. 
Philadelphia and Washington, in securing for me material lo 
work upon. It was my good fortune to have studied a part of 
the time under Professor Charles H. Fernald whose aid and 
assistance I greatly appreciate. 

To Doctor H. T. Fernald I wish to express my gratitude 
for the many ways he has encouraged and guided me in my 
w'ork and for the aid so willingly given at all times. 


COLLECTIONS. 


The work in this paper is based upon the collections of the 
National Museum together with the collections made by mem- 
bers of the Bureau of Entomology in Texas in connection with 
the Southern Field Crop investigations directed by W. D.oHun- 
ter; and the excellent collection at the American Entomological 
Society at Philadelphia. The American Museum at New 
York and the Brooklyn Museum at Brooklyn contain valuable 
material. Besides these, the collections at the Alabama Poly- 
technic Institute and the Rhode Island Agricultural College 


are worthy of mention. 

NOTE.-Since finishing this paper the writer l^s seen an article on thi^ g W 
by Mr. N. Banks (New Scolioidea, Can. Ent., XLIV, p. 197, 1912). 
arriving too late for consideration in this paper, it docs not appear proba c 
it would involve any changes in it. 
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HISTORY 

The genus Scolia was established by Fabricius in 1775. In 
js 1 Latreille established the family Scoliites, including the 

ra Sapyga and Scolia. In 1810 Latreille designated 
Sc 'ia quadripunctata as the type of the genus Scolia. In 1817 
Lt 'h established a tribe Scolides containing two families, the 
pi:hida and Scolida. In the latter family he made two divi- 
sio to which he gave no names, placing in the first division the 
ge:; Ta Myzine and Meria and in the second division the genus 
So'tiia, while he placed Sapyga in a separate tribe, the Sapygides. 
Wc-twood in 1839 changed Leach’s tribe Scolides to the family 
Scdiid^ including under this the subfamily Scoliides and men- 
tioiiing the genus Tiphia but not Scolia, apparently because 
Scolia did not occur in Great Britain. For his second sub- 
family he adopted Leach’s tribe Sapygides thus bringing 
together under the family Scoliidae Leach’s tribe III Scolides, 
and tribe IV Sapygides. He does not appear to have recog- 
nized Leach’s families Tiphida and Scolida. 

Cresson, 1887, included under the family Scoliidae, Tiphia, 
Paratiphia, Myzine and Scolia, placing the Sapygidae as a 
separate family. 

Ashmead, 1903, removed everything from the Scoliidae 
except Scolia and Elis and a few genera so closely related to 
these that they have frequently been regarded as only subge- 
tiera. He also made two subfamiles the Scoliinae and Elidinas 
(now Campsomerinae). Here Ashmead designated the type 
of Scolia as Scolia flamfrons Fab. evidently following Bingham 
who (Fauna Brit. India; Hymen., Vol. I, p 89) had already 
designated that species as the type of the genus. 

May 26, 1911, S. A. Rohwer, in No, 1837 of the Proceedings 
of tho>U. S. Nat. Museum Vol, XL, pages 551-587 calls atten- 
tion to Latreille’s paper in 1810 and writes as follows: 

“Family Scoliidae, genus Scolia Fab. Type Scolia quadri- 
punctata Fab. Latreille 1810. Mr. C, Schrottky has contended 
that the type of the genus Scolia Fab. is Scolia atrata Fab. 
Scolia atrata was the first species included and according to the 
system used by Saussure and Sichel, belongs to Elis. In stat- 
i g that the type of Scolia is atrata Fab., Schrottky adheres to 
the antiquated first species rule. This adherence is unfor- 
tunate as the idea has been entirely done away with by most 
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systematists in all groups of animals, as woll as being n <\ 
against by the International Congress of Zoological Non > 
claturc.” 

The genus Scolia as originally defined by Fabricius inclu. ij 
10 species. The eighth species, Scolia quadripunctata Fab., 
chosen as the type by Latreille in 1810. No older designai a 
of type for this genus is known to the writer, therefore Serda 
quadripunctata Fab. is considered the type of the genus Sco 
From this it is evident that the designation of Scolia, flav if rr. us 
as type of the genus cannot hold. 

Saussure and Sichcl divided genus Scolia into the subgeiiera 
Triscolia and Discolia. As already stated Scoha flavijrons was 
selected by Bingham as the type and belonged to the subgenus 
Triscolia. The type Scolia quadripunctata selected by Latreille 
belongs to the subgenus Discolia however and upon raising 
these subgenera to generic rank, Discolia becomes a synonym 
of Scolia while Triscolia, regarded by Ashmead as a synonym 
of Scolia because flavifrons which he selected for the type 
belonged in that section, necessarily is restored from a synonym 
to a valid genus. Triscolia was established by Saussure and 
Sichel and under it were placed twenty-five species, none of 
which was designated as the type. So far as the wwitcr has 
observed the only species of this list which has been designated 
as the type since, is Scolia flavifrons Fab. which was done by 
Bingham as already indicated. Accordingly therefore the 
subfamily Scoliinae may be considered so far as North America 
forms are concerned, as including the genus Scolia with Scoha 
quadripunctata Fab. as its type, and the genus Triscolia. As 
the latter had the species flavifrons designated as its type when 
it was supposed that it was a synonym of Scolia, it would seem 
desirable to retain this same species as the type nov/ that h 
has become an established genus. Scolia flavifrons Fab. is 
therefore here designated as the type of the genus Triscolia, 
no earlier designation for this genus having been observed. ^ 

The above is the history of this group that the writer wishes 
to adhere to, yet Schrottky in the Dcutsch Ent. Zeitschr 1910, 
Heft II, page 196 says that Triscolia of Saussure and Sichel 
should become Ascoli of Guerin. In tracing Ascoli back to the 
reference, (Guerin, Duperry: Voy. Coquille. Zook II, 18*^^^- 
page 247,) I find it indeed true that this is the first reference to 
the insects included in the group Triscolia, that is so far as can 
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V ascertained by a study of the work concerned, for the fac- 
T. ; which were used to separate the sections of Guerin’s groups 

V compared with the important writers on ScoHa become 
I; d to discern. The following is a translation of Guerin’s 
e‘: ^sification leading to Ascoli : 

I. 'Superior winp with four cubital cells. 

(The writer's three closed cubital cells.) 

]]. .Ml the cubital cells reach to the radial cell. 

A. Two recurrent nervures. (Cosila). 

B. One recurrent nervure. S. G. Ascoli, 

As an explaining phrase Guerin writes beneath division 
B “Nous n’en connaissons pas encore.” Of course he does 
not give any examples as he has under his other divisions in his 
tables. Under these conditions the writer is not yet prepared 
to use the term Ascoli. If it should ever be adopted the writer 
^ees no reason why Scolia flavifrons Fab. could not still remain 
the type under this older name. 

HABITS. 

Having never been able to study this group of insects in the 
field the writer has been obliged to depend on other writings 
on Scolia for information as to their habits. Westwood says 
that the genus Scolia comprises many species, inhabiting the 
hottest regions of the globe. Dufour states that Scolia hor- 
torum abounds in the very hottest situations and that it is 
very fond of revelling in strong scented flowers. A correspond- 
ent of the Entomological Magazine (VoL III, p. 436) states 
that Scolia bicincta Fab. makes its burrows in sand banks, to 
the depth of eighteen inches, with a very wide mouth; in 
digging into one a female had entered he found a large locust, 
L. lineola, which is probably its prey. The males of this genus 
are usually taken singly on floivers, but the males of Scolia 
interihipta and four-punctata, which are extremely sluggish, 
are found crowding on the ears of grass near the seaside, where 
they pass the night. Latreille thought that Scolia punctata 
was parasitic upon some of the bees which build in old ivood, 
and Shuckard states he caught S. punctata entering into the 
cells of Osmia bicormis. Robineau Desvoidy has proved this 
fact, having found cocoons of S. punctata in the cells of Osmia 
helicicola, in which situation he observed the metamorphosis of 
this species without however, having detected the female in 
her operations. Riley in the sixth report of the Missouri 
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State Entomologist says that Scolia flavijrons attaches its 
to the venter of the larva of a common European lameli -n 
beetle larva. Ashmead, Can. Ent. 35, states: “So far 
known the species arc parasitic upon the larvae of gro 
beetles belonging to the family Scarabaeidae and probably : iso 
upon other ground inhabiting beetle larvae.” 

The following is a translation from Burmeister (Nat. rf. 
Ges. Halle): To sec strange insects emerge from ant heai-. is 
always surprising to the entomologist; he has every reasor to 
assume that, if this is repeated often, then a normal condition 
exists. This is trup of Scolia campestris of Brazil. I am there- 
fore inclined to the opinion the Scolia campestris lives in the 
inside of the ant hills as larvae and probably feeds as a parasite 
on the larvae of the Alta cephalotes. 

Such observations as the above would seem to imply that 
the insects belonging to the family Scoliidae are parasitic on 
larvae of a great many insects and that they are solitary, never 
living together in numbers in the same nest. The males are 
very apt to frequent highly scented flowers and a great many 
that the writer has examined show this, because the body, 
usually quite hairy, is well covered with pollen grains in many 
cases. So little data has been submitted on the habits and life 
of this group that an investigation of them should prove worth 
while and very interesting. 

EXTERNAL ANATOMY. 

Head. Viewed from in front the hypognathous head is 
subcircular but apparently elongated beneath by the projecting 
mandibles. At the sides are the somewhat kidney shaped eyes, 
made so by a deep emargination just above the middle of the 
inner borders which leaves the lower lobe much large^. In 
the male the emargination is well up toward the top of the 
head causing the lower lobe to be comparatively much larger 
than in the female. 

Clypeus, The clypeus extends downward from the bases 
of the antennae, its edge between these points being emarginated. 
Laterally it extends nearly to the eyes, the suture curving 
downward somewhat, and is separated from the eye by a narrow 
extension downward of the frons. Its lower margin varies 
from a broad gentle curve to nearly a straight line in some cases 
and this margin is liable to be reflexed. In the male the clypeus 
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j.- more triangular in outline, with the base of the triangle 
I;, )\v. Except for a small area in the center it is punctured 
e, rywhere, the punctures gradually becoming deeper and 
e! -er from the central space outward. It is more or less 
e. \ ered with short stiff hairs but the whole surface has a 
si:;iiing appearance. 

Frons, The frons extends upward from the base of the 
cl peus to the ocelli where it joins the vertex though no suture 
is present. 

There is a downward projection on each side of the clypeus 
to the base of the mandible, narrow in the male and wide in the 
female. A transverse suture extends just behind the ocelli 
aiid then in some cases a little forward and outward toward the 
eyes. The antennae are inserted in the frons close to its lower 
border, beneath two strongly developed oblique ridges, these 
insertions being slightly farther apart than the distance of 
either from the compound eye. The frons is more or less 
deeply punctured and hairy, particularly so between and 
around the base of the antennae. The hair may become worn 
away to very short stubs, apparently a result of the digging 
habits of the insect. 

Ocelli, The anterior ocellus is the larger. Behind the 
ocelli the head gradually rises to its highest point. It is rather 
sparsely punctured near the ocelli but behind its highest point 
its punctures become quite close again. This portion of the 
head may be termed the vertex but no sutures are present 
separating it either from the cheeks at the sides, the frons in 
front of the ocelli, or the occiput behind. The hinder part of 
the head behind the vertex and cheeks bears a narrow semi> 
circular ridge within which is the articulation with the thorax. 
The back of the head close to the ridge is thickly clothed with 
rather long, stiff hairs. 

Cheek. The portion of the head behind the compound 
eye is called the cheek. Viewed from the side it is widest 
behind the top of the eye. For a short distance downward it 
is of about the same width and then narrows very rapidly to 
the base of the mandibles. It is punctured and hairy more or 
less everywhere. 

Lahrum. A short distance above the lower edge on the 
inside of the clypeus the labrum is attached. In preserved 
specimens it is bent backward at right angles to the clypeus, 
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covering the cavity which holds the folded sucking mo | 
parts. With the large mandibles closed over it the labrui: 
not accessible for study except by dissection. There ^ 
therefore been no attempt made to use its characters for cl?; 
hcation. 

Mandibles. Each mandible is a fairly long and strong h- 
decidedly suggesting rapacious habits. The front surface 
a deep longitudinal furrow at its inner border while the h d 
surface is set with stiff outstanding bristles, extending froivi a 
cfeep furrow at its outer border. Between these two and on i he 
front surface is a third shallow furrow which runs the wht,,le 
length of the mandible, A study of many individuals show.-, a 
variation in the structure and relative proportions of the niMn- 
dibles, they probably being worn and modified by the digging 
habits of this group. In the female the middle of the inner 
margin sometimes shows tiny blunt projections (hardly long 
enough to be called teeth) varying in size with the different 
species and in the same individual. The male mandible is 
more delicate than the female. Its inner middle margin shows 
three \veli defined teeth besides the sharp end tooth. The 
surface of the mandibles is smooth and shining. 

The maxillary palpus is composed of six segments and the 
labial palpus has three segments. 

The other mouth parts cannot be studied except after 
dissection and therefore are not readily available for analytical 
work. For this reason they are not considered here. 

AntenncB. In the male these are long, almost cylindrical 
and almost straight. The basal portion of the first segment or 
scape is a small spherical bulb which has every appearance of 
being a separate segment. Tliis is not the general opinion 
howwer so it is here considered a part of the scape. The distal 
portion of the segment is long and very near a perfect cylinder. 
It narrows quickly at either end to articulate with the bulb 
and the pedicle. The pedicle is small and cup-shaped, its 
smaller end toward the body. These segments are smooth 
and shining. The filament consists of eleven cylindrical 
segments, very little thickened in the middle and only separated 
from each other by a fine seam. As a whole it is stout gradually 
increasing in diameter to near its end, then gradually reducing. 
The segments of the filament are considerably longer than their 
diameter and are dull, not reflecting the light. 
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In the female the antennae arc more condensed, being 
icker and shorter. The scape is large, stout, elongate- 
. ate, with its greatest diameter near its outer end. The second 
gment is similar to that of the male but articulates somewhat 
diquely with the scape which tends to turn the outer part of 
'C antenna backward. The ten segments of the filament 
ith the exception of the last are no longer than their diameter 
; r,d articulate with each other quite obliquely. Their surface 
general is dull though the first segment or two may be some- 
what glistening. The outline of the filament as a whole resem- 
l-jcs that of the male. 

Thorax. The pronoturn aside from the portion forming 
th.e upper side of the neck extends to the tegulac, below which 
it. projects a little farther backward. From this point its edge 
tiien runs forward and downward, forming a curve to the base 
of the fore coxae. Between the tegulce its margin is deeply 
excavated to accomodate the front of the mesonotum. The 
front margin of the prosternum on the neck is considerably 
posterior to that of the pronoturn making the articulation with 
the head quite oblique. A Y-shaped groove a short distance 
behind its anterior margin separates what may be considered 
the neck portion of this plate from a swollen lateral lobe on 
each side, at the hind end of which the fore coxa articulates. 

The surface of the pronoturn is more or less coarsely punc- 
tured and provided with hairs except along a strip where its 
neck and vertical portions meet. The sternum is everywhere 
similarly punctured but the hairs along the Y-shaped groove 
are much smaller and decumbent. 

The mesonotum is a broad convex plate, very near a regular 
hexagon in outline, lying between the wings and extends 
forward to the prothorax, and to the tegulse at the sides. From 
the •middle of the anterior edge a groove extends backward 
varying in length and distinctness. From a point just inside 
of the place where the edge of the scutellum joins the mesono- 
tum a pair of grooves pass forward from its posterior margin 
parallel to each other. These grooves varying in length, 
depth and width are probably the parapsidal grooves. The 
mesonotum is coarsely but somewhat sparsely punctured 
except near its center which is smooth. Just behind the meso- 
notum lies the scutellum. It is more or less deeply punctured 
and hairy, and is a transverse plate with its central portion 
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raised about as high as the mesonotum. Its sides are abrupt • 
bent downward along a line beginning at the parasidal groov c 
and extending backward and toward the center of the bo;. • 
giving this portion the form of a trapezoid whose basal angt.s 
are equal, with its longest base toward the anterior end of t',.: 
body. The lateral, sharply depressed portion of the scutelU: n 
narrows quickly as it passes outward and downward and ine 
hind wing arises from just behind its outer end while the fore 
wing arises somewhat lateral to its outer end which exterots 
forward somewhat below the hinder corners of the notum. 

The mesothoracic pluron is large and lies below the wings. 
The whole surface of this plate is gradually raised to a rounded 
ridge which runs downward and backward through its middle 
and is more or less hairy and coarsely punctured. The anterior 
margin of this plate is indicated by a curved suture running 
downward and slightly forward to the base of the fore coxa 
while its posterior margin is indicated by a suture starting just 
in front of the margin of the posterior wing and running down- 
ward and backward to the highest point of the mesocoxa in 
front of which it forms the anterior edge of the coxal cavity. 
This plate fuses beneath with the mesosternum, no suture being 
present to separate the plates. The anterior margin of the 
mesosternum is formed by the contiguous fore cox® and its 
posterior margin is in part formed by the inner sides of the 
mesocoxal cavities and in part by a free edge between them, 
the two mesocoxal cavities being suddenly separated. The 
intercoxal margin of the mesosternum varies from a nearly 
straight to a more or less curved line with a notch in the middle. 
A longitudinal median line varying in distinctness divides the 
mesosternum into two equal parts. The mesosternum is more 
or less coarsely punctured and haired. ^ 

The postscutellum which lies just behind the scutellum is a 
similar plate but a little narrower. Its central portion is raised 
to about the same height as the central portion of the scutellum 
and becomes narrow behind and then broadens somewhat, 
close to its hinder margin. Its sides beginning on a line with 
the sides of the scutellum are abruptly bent downward to 
correspond with the similar portions of the latter plate and its 
margins running downward and forward nearly parallel, end 
at the base of the posterior wing. The plate is more or less 
coarsely punctured and haired. 
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The metapleuron extends downward and backward from the 
I se of the posterior wings. Half-way between the base of the 
V iigs and the base of the metacoxa the plate narrows and appears 
t be separated into two parts by a transverse furrow. The 
f per part is very near the shape of a triangle, with one side, 
t' / hinder one, rounded. The lower part continues downward 
a,, d backward between the edges of the median segment behind 
a-:d the mesopleuron in front forming the posterior part of the 
iTiC’SOCOxal cavity, the upper and anterior parts of the metacoxal 
covity and passing between the two coxal cavities to unite with 
the metasternum though there is no trace of the suture between 
these two plates. Both parts of the metapleuron are more or 
less coarsely punctured and hairy. The metasternum extends 
backward from the mesosternum between the meso and meta 
coxae, its sides in part forming the ventral edges of the coxal 
cavities and the apparent posterior margin is free. This part 
of the metasternum is only sparsely punctured and covered 
with hairs while its shape varies. It has a median groove 
extending forward from the apparent hinder margin for a 
varying distance. This apparent hinder margin is not the real 
one, however, the plate turning backward on itself for a short 
distance, then bending at right angles and passing dorsalward, 
thus forming a backward projecting flange. The vertical por- 
tion is bilobed and at its dorsal magrin (the real posterior 
margin of the plate) articulates with the sternal plate of the 
petiolar segment. This flange is covered with coarse punc- 
tures and long coarse hair. 

Median segment. The median segment is really the first 
segment of the abdomen which has become closely connected 
with the thorax and has often been considered one of the seg- 
mei^ts of this division. It is followed by the petiole, a con- 
stricted portion which extends backward and suddenly enlarges 
to the regular size of the abdominal segments. For any mor- 
phological consideration this arrangement should be remembered 
but for convenience in this paper the petiole with its enlarged 
portion is considered the first segment of the abdomen. 

Viewed from above the median segment appears to be 
composed of a central portion and a lateral portion on each 
side, the separation of these parts being indicated by a depressed 
line or shallow groove arising at the front margin of the plate 
nearly opposite the point where the central elevated part of the 
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postscutellum joins the side portion and becomes depres^^ 
These two lines converge as they pass backward and contis j 
to the sides of the base of the petiole. The central portion • 
the median segment extends backward a distance about eq . ; 
to the length of the scutellum then sharply bends downward 
the petiole, its two surfaces forming nearly a right angle. 
of these surfaces bear coarse punctures and hairs. A slv • 
distance behind the upper posterior corner of the metapleu: ,:i 
a long narrow, nearly vertical, spiracle occurs near the antcr .r 
margin of the latter portion of the median segment. T'-ie 
groove separating the metaspisternum from the metaepinur^a 
appears to continue upward and backward into the side of the 
median segment, passing below the spiracle and extending a 
short distance behind it. From a point near the lower end of 
the spiracle this lateral portion appears to become sharjjlv 
compressed into a dorsal, nearly horizontal and a lateral surface, 
the latter being so bent inward that the sides of the insect in 
.this region actually overhang. These lateral portions extend 
somewhat farther back than does the central portion so that 
the posterior end of the median segment as a whole has its 
lateral corners projecting farther backward. At its lower 
hinder edge the median segment articulates above with the 
dorsum of the petiolar segment. The surface of the lateral 
portions is more or less coarsely punctured and haired. 

Abdomen. The abdomen has six visible segments in the 
female and seven in the male which excepting the first and the 
sixth, seem to have no structures of importance. The part of 
the abdomen behind the petiolar segment viewed either from 
above or below enlarges for a short distance then gradually 
narrows in a regular curve, to where a pair of spines project 
from the surface of the last segment. The sternum of the 
second segment shows a distinct anterior face wFere it b^-nds 
abruptly downward from its articulation with the posterior 
lower margin of the petiolar sternum, thus giving the middle 
portion of the abdomen its greatest vertical diameter. Behind 
the second segment the distance apart of the dorsal and ventral 
plates gradually decreases. The surface of each segment is 
more or less coarsely punctured and hairy and close to the 
posterior margin of each the punctures are more numerous. 
From these punctures project stiff hairs overlapping the anter- 
ior edge of the next segment beyond, to form a fringe. All 
the hairs are quite decumbent particularly those above. 
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In proportion to the rest of the insect the abdomen as a 
• ,ole is heavy causing it to sag downward and gives the insect 
; lumsy appearance especially the female. 

First segment of the abdomen. The narrow part of the first 
s '.ment of the abdomen known as the petiole, viewed from above 
i about one-third as wide as the median segment or of the 
dest portion of this segment itself while the vertical diameter 
0 this part is about two-thirds its width. It continues back- 
;\ >rd from the base of the median segment for a very short 
(h: tance then rises sharply and gradually broadening, to a point 
a'i’Out the level of the top of the median segment. It then 
bends backward to form the dorsal surface of the hinder non- 
petiolar portion of this segment. The ventral part of this 
segment is divided into two portions. The first is a small, 
convex, somewhat oblong area with rounded corners and a 
posterior median shallow notch, the whole much resembling 
in form the labrum of some Acrididac. Its surface is finely and 
closely punctured and is well covered with long hair. 

The posterior portion of this scleritc is markedly triangular, 
all its margins being concaved. The posterior angles are quite 
sharp but the anterior one where it joins the front section first 
described is about the width of the petiole. The posterior 
margin has a rather dense fringe of short backward directed 
hairs. The surface of this portion of the sclerite is rather 
sparsely covered with punctures and hairs. 

A somewhat triangular projection forward and outward 
from the anterior corner of the second dorsal abdominal plate 
seems to wedge itself between the hinder corners of the notum 
and sternum of the first segment and a line arising near the base 
of the projection on the notum of the first segment and running 
obliquely downward and forward to meet the lateral margin of 
this*plate at the hinder edge of the first section of the sternum 
already described may perhaps represent the former line of 
separation between the notum and pleuron in this segment: if 
so the pleuron is now the lateral m.argin and an actual part 
of the notum. 

Last segment of the male. The terminal segment of the male 
requires a separate description. In this sex the lateral margins 
of the dorsal sclerite overlap the corresponding margins of the 
sternal sclerite from the base of the segment backward to the 
point where a lateral spine protrudes from between the two 
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plates of the segment. From this point backward there is : o 
lateral portion to the plate it being entirely dorsal and with < 
margin rather oval in outline varying somewhat pcrhi; s 
in some species. 

The base of the ventral segment at its sides is concealed ; 
the lateral margins of the dorsal plate. Its lateral margins e 
nearly parallel almost to the end of the segment, the hinn.- r 
margin being very broadly and bluntly acuminate. Along :;,;e 
median line of the plate extends a distinct ridge. 

Between these two plates projects the end of a third, oiilv 
the outer portion of which is strongly chitinized. Its sides ^ire 
approximately parallel and at the hinder end it bears three 
spines one in the center and one at each corner. The median 
spine is larger and stouter than the lateral ones and extends 
backward some little distance into the body of the plate forming 
a distinct central ridge on the under surface. The body of tlie 
plate as a whole is somewhat convex from side to side beneath. 
The homology of this three spined plate has not been w^orked 
out by the writer but as the reproductive organs are just above it, 
it would seem not impossible that it is the ventral plate of 
another segment partly drawn within the one described as 
terminal and of which the dorsal portion has either been lost or 
at least has not been observed in the course of this work. 

Last segment of the female. The lateral margins of the last 
dorsal sclerite in the female are considerably prolonged ven- 
trally over the corresponding margin of the sternum of this 
segment thus concealing the latter. The edge of this portion 
extends backward and upward to the base of the spine near the 
margin on the ventral plate (to be described later) above which 
it turns backward and gradually inward to form the hinder 
margin. The outline of this portion varies greatly in different 
species. On the side of the dorsal plate near its base and oiose 
to the edge of its dorsal surface a ridge arises extending back- 
ward and finally ending above the more or less spine-like 
structure of the ventral plate. This ridge varies in form in 
different species. 

The last ventral plate in the female is quite convex from side 
to side and its lateral margins turn inward almost horizontally, 
the two edges nearly meeting at the nearest point. This 
inflexed portion of each side is concealed by the dorsal plate 
■only the hinder margin which varies in outline in different 
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; ocies, being visible. At the side of the visible portion of the 
. ite close to the margin of the dorsal sclerite is a projection 
5 _ore or less of the form of a spine but sometimes shorter and with 
l)lunt end. It projects outward and backward from the 
r neral surface of the body at this point and its antero-posterior 
t cation on the plate varies somewhat in different species. 

Wings. The wings of this group as far as observed are 
rriierally fuliginous with a bluish, purplish, or even somewhat 
arcenish reflection. In a few cases the wings are nearly hyaline 
but then are liable to have a yellow tinge and more or less well 
(i( A'cloped fuliginous areas particularly toward the apex, and at 
ijicse places the reflection appears. 

In this paper wing areas entirely enclosed by veins are 
termed closed cells while those not entirely enclosed by veins 
and extending to the margin are regarded as incomplete or 
open cells. At the base of the wing are three rather long 
closed narrow cells. These passing backward from the costal 
margin are respectively, the costal, median and submedian 
cells. Between the latter and the hinder margins is an open 
anal cell. Between the outer end of the costal cell and apex of 
the wing arc two closed cells, the one next to the costal occupy- 
ing the place where the stigma is usually found and which may 
therefore be called the stigmal-celL It is quite narrow. Exter- 
nal to this is the much larger radial cell and extending from the 
latter to the apex, is a large open cell. Behind the stigmal cell 
lies the first cubital, lying behind the outer end of the costal 
cell and at the outer anterior corner of the median cell while 
its outer end is behind the inner portion of the radial cell. 
Behind the greater part of the first cubital and the radial cells 
lies the second cubital and in some cases, is a sm.all closed cell, 
the third cubital between the outer end of the second cubital 
andtthe apex of the wing. The area sometimes occupied by the 
third cubital cell is sometimes throwm into the open cell already 
referred to which extends to the apex of the wing, there being 
no third cubital present in such cases. Behind the outer part 
of the median, the base of the first cubital and the base of 
the second cubital cells, lies the first discoidal and at the outer 
end of the submedian and behind the basal half of the first 
discoidal lies the second discoidal cell. External to the second 
discoidal cell and behind the outer parts of the first discoidal 
■and second cubital cells lies the third discoidal cell, combined 
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with the second apical cell which is open at its outer end, - 
cross vein separating these two being present in the Americ; ' 
members of this subfamily. Behind this cell is a space oxter - 
ing to the hinder margin, the first apical cell. 

There is a variation in the number of cubital and discoif’ ; 
cells and upon this variation depends the separation of t.' 
group into genera. There also seems to he a variation in t; - 
shape of the radial and cubital cells w^hich may be of son, • 
specific value. The radial cell differs in the different sexes an'i 
there seems to be an area more or less confined to the cost.'d. 
median, .stigmal, first cubital and radial cells which is usual iv 
covered with hairs. The region beyond the closed cells is very 
finely striate wdth parallel lines. This fact alone would serve 
to separate this subfamily from two of its nearest allies, the 
Myzinida3 and Tiphiidse if other structures were not available. 

The veins w^hich appear in the front wing of this group are 
the costal, subcostal, externo-medial, anal, basal, first, second 
and third transverse cubital, transverse medial, discoidal, 
cubital, first recurrent and subdiscoidal veins. Their arrange- 
ment and relation to each other arc shown by figure. Either 
the presence or absence of a third transverse cubital nervure 
causing either the presence or absence of a third closed cubital, 
cell is a generic character as before stated. 

The fact that there is but one recurrent nervure is of sub- 
family value separating the Scoliinse from the Campsomerinse, 
the other subfamily of this family Scoliidas. 

Along the central portion of the hinder margin of the anter- 
ior wdngs just internal to a nearly central notch of this margin 
on the anal cell is a fold known as the f renal fold, in which the 
frenal hooks of the hind wing catch so that the two wings may 
act together. 

There seems to be nothing of systematic importance in*the 
structure of the hind wing. About one-third of the distance 
from the base of the wing on the posterior border there is a 
deep narrow sinus and at about the center of the anterior 
border are the frenal hooks spoken of above. Except for a very 
few hairs mostly near the costal border the hind wing is naked. 

Tegula. The tegula is a small three sided, very convex, 
plate lying over the base of the fore wing, separating it from the 
dorsal plate of the prothorax in front and from the mesonotum 
above. The surface of the tegula is usually smooth and shining 
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e ept near its base where it shows a few punctures and hairs, 
j leath the base of each wing there is only one principal long 
1 . .row plate, called the subalar by Crampton in a treatise on 
t‘ thorax of insects in 1909. Above the base of each, just 
V iind the tegulae are located two plates which probably repre- 
c. :! detached portions of the basal parts of the veins of the 

V', . igs. 

Legs. The legs of this subfamily are not long but are 
St utly built, the general structure being reenforced by spines 
or.d hairs of unusual length and thickness especially in the 
fejnale. The front legs of the female are especially developed 
probably to aid in digging in the earth. 

The coxa, trochanter and femur of the front leg have no 
s];hies in either sex. The femur of the middle leg in the female 
however bears on the outer side of its outer end, one or some- 
times two small spines and at the same place on the hind femur 
a transverse row of similar spines. In the male the mid femur 
has. in rare cases, such a spine at the above location and the 
posterior femur always bears a row of short spines at the same 
place. The other segments of the legs are more or less covered 
with rows or else isolated stout spines especially in the female. 
The front legs in both sexes are always the shortest and the 
parts beyond the femur in the female are somewhat flattened. 
The size and length of the legs increases from in front backward 
and the length of the first tarsal segment in the three pairs of 
tarsi from front to rear is very nearly in a ratio of one, two and 
four in both sexes. 

In the front leg the tibia is much shorter than the femur; in 
the middle leg it is but little shorter; while in the hind leg the 
two segments are about equal in length. 

The mid coxae are always far apart, (a character used to 
separate the Scoliid^e from the other closely allied families) and 
are small globular or subconical in form. The fore and hind 
coxae are quite large, of about the same size and conical. The 
former are contiguous but the latter are widely separated. 

At the top of the last tarsal segment is a pair of simple claws, 
(a character used to separate Scoliidae from the Myzinidse). 
Between these claws is a good sized pulvillus. 

At the end of the tibia there are always several spines and 
at the end of the middle tibia is always a spine much larger and 
longer than the others, while at the end of the hind tibia there 
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are always two such spines of about equal length and rv: 1) 
larger and longer than the others. 

All the segments of the legs are more or less covered v h 
coarse punctures and long hairs. 

The three pairs of trochanters are well developed and re 
longer at the outer end where they articulate with the fer rr 
which also enlarges outward to where it articulates with i. 
tibia. The fore tibia has at its end just beneath its antenor 
edge a large, curved, much modified spine which in connection 
with a corresponding modification at the base of the first taisal 
segment, acts as a cleaning apparatus. Beginning at the bai^e 
of this enlarged spine on the tibia and extending backward 
along the anterior margin is an area of short, fine hairs set cio&e 
together to form a pad-like structure. This is not so strongly 
developed in the male but there is a sericeous appearance in its 
place. Beneath the hind margin near the outer end three stout 
spines usually project and a row of short stout spines projects 
from beneath the edge of the end. 

There are five tarsal segments. The first and fifth are much 
longer than the others and in the female the tarsal segments of 
the fore leg are somewhat flattened. Their posterior edges 
bear a row of long stout spines and their ends and anterior 
edges have a row of similar spines except the part of this edge 
of the first segment which is opposed to the large modified spine 
of the tibiae. Here the edge is sharply concave and has short, 
blunt, tooth-like projections. On the ventral surface of the 
same segment, behind this concave edge and near its base, a 
row of long stiff hairs projects downward. 

The dorsal surfaces of the mid and hind tibiae are set with 
longitudinal rows of stout spines. The mid and hind tarsal 
segments except the last, arc cylindrical and bear irregularly 
set spines. Their ends are encircled by a row of stout spines. 

The relative size of the segments of the legs increases from 
front to rear and there are no spines on their ventral surfaces. 

Sex differences. Most of the differences of sex have been 
mentioned above. Some of the more conspicuous are restated 
as follows: In comparison with the female, the male is much 
more slender and always smaller. The outline of the clypeus 
is much different; the antennae of the female^ have twelve seg- 
ments which are short, blunt and recurved while those of the 
male have thirteen segments and are long, slender and usually 
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V ught. The female abdomen has at its end a sting while the 
P -e has three sharp spines. The segments of the fore tarsi in 
female are flattened somewhat while those of the male are 
C' ^ndrical. Legs of the male have fewer spines and hairs than 
t; of the female which present a very bushy appearance. 
T e abdomen of the female has si}; segments and that of the 
nu:]e seven. 

GEOGRAPHICAL DISTRIBUTION. 

The insects of this group occur in all the continents of the 
world but are most abundant in tropical regions. There the 
spL'cimens are usually very large and although in the greater 
number of cases the ground color is very dark or black, there are 
spots, bands, etc., of the brighter colors. 

Specimens of this group become more and more rare as the 
climate becomes colder. Apparently the Upper Austral zone 
marks their northern lipiit with perhaps the exception of 
occasional stragglers into the Transition zone. 

Within the territory this paper attempts to cover, namely 
North America, the species of the subfamily Campsomerinae 
seem to far outnumber those of the Scoliinae. 

vSubfamily Scoliinae Ashmead. 

Scolia: Fab., Syst. Entom. 1775, p. 355, n. 111. 

Scoliet.'E: Latr., Hist. Nat. Ins., 1805, Vol. XIII, p. 270, 
vScolida: Leach, Edinb. Encyl., 1812. 

ScoLiuES: Leach, Encyl. Brit., 1817. 

Scolida: Leach, Edinb. Encyl., 1S17. 

ScoLiiTEs: Newm., Ent. Mag. II, 1834. 

Scoliiu/E: Westw., Intr. Class. Ins., 1840r, Vol. I, p. 82. 
ScoLiiDES: Westw., Intr. Class. Ins., 1840, V^ol. I, p. 82. 

Scolia: Burm., Abh. Naturf. Gcs. Halle, 1853. 

Scol*ia: Sauss. and Sichel, Cat. Spec. Gen. Scolia, 1864, 

p. 14, genera Scolia and Elis. 

Scolia: Cresson, Syn. of Hymen, of Amer. north of Mex., 

1887, p. 108. 

Scolia: Bingham, Fauna Brit. India; Hym., Vol. I, 1897. 

Scoliid/e; Ashmead, Can. Ent., Vol. XXXV, 1903, p. 7. 
Scoliin.e: Ashmead, Can. Ent., Vol. XXXV, 1903, p. 7, (sub- 
families Scoliinae and Elidinae). 

Llccosin^ : Schrottky, Deutsch. Ent. Zeitschr., 1910, Heft. II, 
p. 196. 

ScoLiiD^: Rohwer, Proc. U. S. Nat. Mus. Vol. XL, p. 552,1911. 
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SYNOPTIC TABLES FROM VESPOIDEA TO SUBFAMILY SCOLIINA 

The writer has used portions of Ashmead’s tables publish 1 
in the Proceedings of the U. S. National Museum, Vol. XXl 
and in The Canadian Entomologist, Vol. XXXV. 

Abdomen sessile or petiolate, with the first ventral segment distinctly sep- 
arated from the second by a more or less deep constriction or 
transverse furrow; legs most frequently fossorial 1 _ 

1. Middle coxae contiguous or nearly so. 

Cosiltdes, Rhopalosotnidce, Thynnid^, MyrmondfS, MntillidiE. 

Middle coxae distant, usually wide apart 2, 

2. Stigma of front wing not well developed, at most only slightly developed, 

either very small or linear; eyes most frequently emarginate within; 

middle tibiic with two apical spurs _ 

Stigma of front wing well developed, ovate or subovate; eyes entire, never 
emarginate within; pygidium in male entire, the hypopygium terminating 
in a sharp aculcus, which curves upward Tiphihhi. 

3. Pygidium in male entire or at most with only a slight sinus; the hypopygium 

ending in three spines; claws simple Scoliid(c 4, 

Pygidium in male deeply emarginate at apex, the hypopygium terminating 
in a shar]) thorn or aculeus, which curves upward and rests in the 
emarginalion of the pygidium; claws cleft Myunidfp. 

4. Front wings with only one recurrent nervure; if with tw^o the second 

recurrent is incompletely formed, and bends backw^ard so as to unite 
with the first; the second cubital coll receiving only one recurrent 

nervure Subfamily Scoliinn. 

Front wings with two complete recurrent nervures, both of which are 
received by the second cubital cell Subfamily Elidma. 

TAIU.R OF SPECIES. — SCOLIIN.E. 

1. Fore wing with three closed cubital cells Triscolia. 2. 

Fore wing with two closed cubital cells Scolia. 3. 

2, Black; abdominal segments beyond the second, reddish brown; wings 

with slight greenish reficction T. fervida Burm. (31.5) 

Entirely reddish brown; wings with a strong green metallic reflection. . . 

T. badia Sauss. (31 Ij 

,3. Body entirely without color markings. fi 

Body not entirely without color markings 6. 

4. Second abdominal segment more or less tubercular beneath 5. 

Second abdominal segment not more or less tubercular beneath 

S. monticola Cam. i330i 

5. Body entirely black, hairy and densely punctured. Wings dark fuliginous. 

A'darker area along the costal border. ..... .S. guttata azteca Sauss..* (326) 

Body entirely dark brown, smooth and shining: wings light fuliginous 
throughout S. cubensis n. sp. (318} 

G. Body with yellow markings ; ’ C ' ' ‘ 

Body without yellow markings, head and thorax black, segments of fhe 
abdomen beyond the second, ferruginous.. S. dubia hsmatodes Burm. (320* 

7. Second abdominal segment more or less tubcrculate beneath 8. 

Second abdominal segment not more or less tubcrculate beneath 

8. Wings with metallic color reflections, blue and purple, larger hind 

tibial spur less than one-half the length of the first tarsal joint 

S. guttata guttata n. subsp. Io2o s 

Wings without metallic reflections, shiny brown, length of the longest 
hind tibial spur about one-half the length of the first tarsal joint. . . • 

S. fuscipennis n. sp. (o2t ' 
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Venter of the abdomen all black 10. 

Venter of the abdomen ferruginous or partly so 11. 

Head all black, body covered with black hair. Free edge of the clypeus 

a regular curve S. bicincta Fabr. (316) 

Head with yellow marks behind the eyes, body covered with grey hair. 
Free edge of the clypeus very near a straight line with the lateral 
edges meeting this edge close to the perpendicular. S. vintschgaui D. T. (336) 
Thorax all black, dorsum of third abdominal segment has two oval 

yellow spots S. dubia dubia Say. (319) 

Thorax not all black 12. 


1,^ Venter of abdomen all ferruginous, body covered with greyish white hairs, 

antenna slightly ferruginous S. fulviventris n. sp. (323) 

Venter of abdomen not all ferruginous, maybe black or yellow ferruginous. 13. 
Ih Thorax covered with yellowish grey hair; antenna black. S. censors Sauss. (317) 

Thorax not covered with yellowish grey hair. (Yellow or darker) 14, 

1!, Wings fuliginous throughout S. nobilitata Fabr. (332) 

Wings not fuliginous throughout 15. 

lo. Ventral abdominal segments beyond the second, dark ferruginous 
slightly mottled with yellow; dorsal segments 3, 4, 5, 6, yellow except 
the anterior edges slightly ferruginous S. otomita Sauss, (333) 


Ventral abdominal segments beyond the second, not dark ferruginous 
and not moUlcd with yellow 1(). 

IT Head all black except yellow marks behind the eyes and along the inside 

edges of the lower lobes of the eyes 17. 

Head, except yellow marks behind the eyes and along the inside edges of 
the lower lobes, not all black 18. 


17. The dorsum of the abdomen has no yellow on it, except on the third seg- 

ment which has two oval yellow spots S. inconstans Cress. (327) 

The dorsum of the abdomen beyond the first segment, more or less 
marked with yellow S. flavocostalis Cress. (321) 

18. Top of head behind the lower ocellus and body color of the thorax 

black S. lecontei Cress. (329) 

Top of head behind the lower ocellus and body color of the thorax 
fermginous S. ridingsii Cress. (334) 


DESCRIPTIONS. 

The lists of references to these insects given by Saussure and 
Sichel and especially by Dalla Torre are so full that it has not 
seemed necessary to copy them here. It has therefore been my 
intention only to make the American references complete by 
publishing any that were not in Dalla Torre’s Catalogue: 

Genus Triscolia. Saussure and Sichel. 

Genus Triscolia. S.wssure and Sichel, Cat. Spec. Gen. Scolia, 1864, p. 14. 

Generic characters: Three closed cubital cells. 

Type: Scolia flavifrons Fab. 

BIBLIOGRAPHY. 

Ascoli Guerin, Duperry, Voy, Cuquille, Zool. II, 2, 1830, p. 247. 

Triscolia Sauss, and Sichel, Cat, Spec, Gen. Scolia, 1864, p^l4. (subgenus). 

Scolia Bingham, Fauna. Brit, India, Hymen., VoL I, 1897. 

Scolia Ashmead, Synopsis, Can, Ent,, 190IC p. 7, (subgenus). 

Ascoli ScHROTTKY, Deutsch, Ent. Zeitschr., 1910. Heft. II, p. 196. 
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Triscolia badia (Saussure). 

ScoJia hadia Sauss. Am. Soc. Entom. France (4), III, 1863, p. 17 9 -v 

The location of the type is unknown to the writer. 

Saussure and Sichcl have recorded the female of 'this species rj,- .n 
min. in length and the male as 18 mm. in length. The specimens ^ v. 
the writer has personally examined vary, the females ranging froi); 
to llO inches in length. Only one male was examined. It measi 
19 mm. in length. 

The body of the species is reddish brown except for a few parts wi p 
are black or have black markings. The wings arc uniformly fuligiiv iu.; 
with metallic reflections, green at some angles, blue at others and ji.jr. 
jdish at others. The nervures arc dull black. This species is one of 
the largest found in the group. 

The specimens which the writer has examined agree well whh 
vSaussurets description of the species and also with a good illustraiion 
published in vSaussure and Sichcl’s Catalogue, plate IX, except for a few 
details, In the female the antenna, except more or less of the scap(;, is 
black as is also the end and more or less of the margin of the mandil)le. 
The small inner plate at the base of the fore Avings behind the tegula is 
also black. In addition a number of the thoracic sclerites frequently 
show a slight tendency toward blackish at their margins and this also 
is the case with the lateral and hinder margins of the last ventral abdom- 
inal plate. The tips of the daws are also nearly black. The coarse 
hairs clothing the body are orange yellow, lighter than the color of the 
plate from Avhich they arise. 

In the male the antennse are entirely black except the underside of 
the scape Avhich is dull ferruginous. The head from the insertion of the 
anteniise upward is black except for the emargination of the eyes and a 
narroAV light band behind the eyes which widens below. The tips and 
inner and outer margins of the mandibles are dark reddish brown. The 
mesonotum is black except at its extreme lateral margins. The aniicrior 
face of the proplcuron is also dark tending toward black and the bases 
of the femora each have a more or less blackening. The posterior plate 
at the base of the fore wing behind the tegulse and the three spines at 
the base of the abdomen are also black. 

Saussure and Sichel record this species as from Lower 
California. The specimens which the writer has examined are 
also labelled Lower California. 

This is the only species occurring in the territory covered by 
this paper in which the body is practically all ferruginous. 
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Triscolia fervida (Burmeister) . 

Scolia fervida Burm., Abh. Naturf. Ges. Halle, I, p. 4, 1853, p. 20, n. 12 9 
Am.: Texas, Mexico. 

The location of the type is unknown to the writer. 

Burmeister has recorded this insect as from 14 to Id lines long, 

i]o Saussure and Sichel have recorded the length as from 35 to 40 mm. 

'j females which the writer has examined vary in size from 20 to 28 
in length and the males from 15 to 21 mm. 

The body of this species is black except the segments of the abdomen 
bi'ihnd the second. These are dark reddish brown with very little 
\-;iriation. The wings are unifonnl\' fuliginous with intense mctalHc 
rctlcctions, green at some angles, deep blue at some and purplish at 
others. The ncrvurcs arc black. This species is one of the largest in 
this subfamily. 

The typical examples are described by Runneister as all black 
except the part of the abdomen beyond the second segment which he 
describes as red, red brown, or rufous. Saussure and Sichel describe a 
variation in which the posterior part of the second segment is also rufous. 

The specimens that the writer has personally examined agree quite 
well with Burmeister ’s typical description and also agree with a good 
figure published in Vol. II of Cameron’s Biologia, plate 12, figure 17, 
except that the posterior part of the second segment was always reddish 
brown or rufous, more exddent on its under surface, and the i)arts 
described as black by Burmeister have a slight tendency when observed 
under the lens toward a rufous tinge. The edge of the clypeus, cmargin- 
ation of the eyes, edges of the mandibles, the legs especially the end 
segments and the spines are usually c^uitc rufous. The edges of the 
segments of the abdomen described as rufous have a tendency toward 
darker, sometimes blackish coloring. 

Burmeister records the habitat of this species as Mexico: 
Saussure and Sichel as Mexico and Texas. The writer has seen 
specimens from Mexico, Arizona, Texas and New Mexico. 

Genus Scolia Fabricius. 

Scolia F.\b., Syst. Ent., 1775, p. 355, n. 11. 

Generic character : Two closed cubital cells. 

Type: Scolia quadripunctata Fab. 

BIBLIOGRAPHY. 

Scolia Fab., Syst. Ent., 1775, p. 355, n. 11. 

Scolia Latr., Considerations generales sur Tordre Naturacl des Crustaces, 
Arachnides et Insects, 1810, 

Lacosi Guerin, Duperry, Voy. Coquille, Zool. II, 1830, p. 246. 

Discolia Saussure and Sichel, Cat. Spec. Gen. Scolia, 1864, p. 14 (subgenus). 

Lacosi SCHROTTKY, Deutsch. Ent. Zeitschr., 1910, Heft. II, p. 196. 
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Scolia bicincta Fabricius, 

Scolia bicincta Fab., Syst. Ent., 1775, p. 356, n. 6. 

Location of the type not known to the writej, 

Saussurc and Sichel have recorded size for the species as ran<^ vr 
between 20 and 2.5 mm. in length. In the specimens that the writer ' 
personally examined the females range between 15 and 18 mm. in ler ah 
and the males between 12 and 16 mm. 

The body of this species is black except for yellowish white marki->-s 
on the abdomen varying somewhat in different specimens. The 
are unifonnly fuliginous with metallic reflections, blue at some anglo.N, 
purplish at others. The ner\aires are black. This is a medium sized 
species. 

The typical examples of this species are described by Fabricius as 
being black with two broad ferruginous bands at the base of the second 
and third segments of the abdomen. There are variations from this 
however. Bunneister in his work describes the spots as yellowish 
white instead of ferruginous and describes a specimen which has white 
markings on the first segment of the abdomen and the band on the third 
segment broken into spots. 

Saussure and Sichel in their catalogue describe several specimens 
differing from the typical form. One of these has a yellowish white spot 
on the first abdominal segment, another has the bands interrupted 
forming spots and another has a yellowish band on the first segment and 
two yellowish white spots on the ventral part of the second segment. 

The specimens that the writer has personally examined agree quite 
well with Fabricius’ description except a few specimens which have the 
usual bands interrupted, fonning spots; a few which have a naiTOw band 
of yellowish white across the dorsum of the first abdominal segment, 
others which have a small yellowish white mark on the postscutellum 
and some wLich have two oval spots on the ventral part of the Sfjjt:ond 
abdominal segment and two very small yellowish white inarks on the 
dorsum of the fourth segment. 

This species is recorded by Saussure and Sichel from boreal 
America. The writer has seen specimens that were collected 
from points that show its distribution in the United States from 
Texas to Massachusetts. Probably it does not occur much 
farther north than the latter state. 

The Insect Book by L. 0. Howard (plate I, No. 3), gives a 
good illustration of this species. 
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Scolia consors Saussure. 

Scolia consors Saussure, Ann. Soc. Ent. France, (4), III, 1863, p. 18, d' 

Scolia amcena. Cresson, Proc. Ent. Soc. Phil., IV, 1865, p. 447, No. 3. d 

The type of amcena is at the American Entomological 
Society rooms at Philadelphia. 

Cresson describes the species as follows : 

“Scolia amoena, n. sp. 

“Black; orbits, two spots on prothorax, postscutellum, two large 
Marks on third segment of abdomen, a broad band on the fourth and a 
narrow line on the fifth, yellow; most of legs, sides of first and second 
^ibdominal segments and most of the venter dull rufous; wings sub- 
t.yaline, the costa fuscous. 

“Male. — Black, clothed with short pale pubescence, rather sparsely 
punctured; orbits, narrow behind, yellowish, indistinct; mandibles 
rufous at base, antennse as long as the head and thorax, entirely dull 
black. Thorax: two small triangular spots on the prothorax in front, 
and a transverse line on the postscutellum, yellowish; metathorax 
immaculate, very abrupt behind and concave; tegulae piceous. Wings 
subhyaline, the costa broadly fuscous. Legs piceous, with palish 
pubescence; all the femora more or less rufous. Abdomen robust, 
black, sparsely punctured, shining, somewhat iridescent; sides of the 
first and second dorsal segments and the whole of the second ventral, 
rufous; two large, irregular, almost confluent, yellow marks on the fourth 
segment above; a broad, yellow band on the fourth segment, scalloped 
anteriorly, and on the fifth segment a narrow transverse yellow line; 
apical segment piceous, with three very short, subacute teeth. Length 
7 lines; expanse of wings 12 lines. 

“One specimen. A very handsomely ornamented species.” 

The writer has carefully examined the type specimen at PhiladeL 
])ltia and has also examined one other specimen at the same place. This 
last varies from the above description somewhat. The orbits of the 
eyes are not all yellow but there is a broad yellow mark starting within 
the lower part of the emargination of the eyes and extending downward 
along the border of the lower .lobe ; there is also a narrow streak of the 
same color behind the eye. The yellow on the postscutellum is a band 
instead of a line. The tegula; are ferruginous. The coxae are black and 
ferruginous in varying proportions. 

The trochanters, bases of the femora and the tarsi are blackish 
ferruginous. The rest of the legs arc light ferruginous mth the broad 
faces of the femora lightest. The dorsum of the first segment of the 
abdomen has a ferruginous band and its under side is ferruginous 
behind. The front face of the venter of the second segment is black 
and the venters of the segments from the fourth backward with the 
dorsum of the last two segments are obscure ferruginous. The wings 
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are fusco-h valine with a darker area along the costal margin indnri; ^ 
the costal end of the median, stigmal, first cubital, and radial cells . ] 
continuing beyond the cellular area nearly to the tips of the wings. '| 
part of this darkened area within the cells is faintly yellowish, v 
beyond is smoky. The uangs have slight purplish metallic reflccli. i. 
when held at certain angles. The nervures are dark ferruginous. 'I n 
specimen is quite coarsely covered with whitish hairs except the dors- 
of the last three segments of the abdomen where they are yellowish. 

The above specimen, a male, was taken in Lower CalifonTi 
and is now in the collection of the American Entomologii o.l 
vSociety at Philadelphia. 

The type specimen was taken in Colorado. 

These two specimens agree very well with SaussurcT 
description of consors and the writer thinks that they vil] 
probably prove to be the same species. Because so little 
material could be examined, further collecting and study should 
prove or disprove the above conclusion. If the writer is 
justified in the above statement then the name amoena should 
fall and consors take its place. The specimens in the Philadelphia 
collection have been placed under the name consors. The writer 
does not know who is responsible for this. 

Scolia cub en sis. New species. 

Type, a female from Cuba now in the collection of the 
American Entomological Society at Philadelphia, and the only 
specimen I have seen. 

The specimen measures twenty-three mm, in length. 

The body color is dark broum, almost nigro-ferruginous. The wings 
are uniformly brownish-fuliginous v.dth metallic reflections blue at some 
angles, purplish at others. The nervures are brown. The specimen as 
a whole has a glistening appearance and is remarkably free from i^inc- 
tures or hairs. Most of the hairs present are deep red brown, and the 
punctures are shallow. 

The head is more triangular than those of the other species of this 
subfamily and the eyes are comparatively much smaller. In other 
species they extend from very close to the base of the mandibles to quite 
near the top of the head: here they start well up from the base of the 
mandibles and reach only about 2-3 of the distance to the top of the 
head. Viewed from the side they take up only about one-third of the 
usual space. 
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The anterior lateral margins of the clypeus are set with short bristle- 
yellow hair arising from an area which is obscurely yellow. The 
, ^ide of the antenna beyond the third segment is quite ferruginous 
the prothorax in front is rather thickly punctured and covered with 
], l)rowiiish hairs. The rest of the body except the venter of pro- 
'-ax, pronotum, ridge of the mesopleuron, legs, and front face of the 
(|, •■aim of the first segment of the abdomen is remarkably free from 
jr, ctures and hairs, the top of the head, centre of the mesonotum and 
ti'; central portion of the scutcllum and postscutellum being particu- 
l.iriy free. The abdomen as a whole has a slender appearance being 
iKCTOW and long. At the point where the second segment of the abdo- 
men beneath bends abruptly upward to meet the first segment and on 
eiilier side of the mid line of the body there is a slight tubercular ten- 
tloncy. The larger spine at the end of the hind tibia is a great deal less 
than half the length of the first tarsal joint. 

The writer has seen no other specimen like the above and no 
description that he has been able to find agrees with it. He has 
therefore described the form as a new species. He believes 
that when the male is studied it will be found to have distinct 
rounded tubercles on the ventral surface of the second abdominal 
segment where the segment bends upward to meet the first. 
This last is because of the slight tubercular tendency spoken of 
above in the female studied and in all species observed by the 
writer having these tubercles the male always has them well 
developed, the females only slightly or not at all. 

Scolia dubia dubia Say. 

Scolia dubia. Say, Boston Jour. Nat. Hist., I, p. 4, 1837, p. 364, n. 2, 

The type of this species is not in existence. 

Say has recorded the length of the species as four-fifths of an inch. 
Sauss^re and Sichel record the females as 22 to 25 mm. and the males as 
15 to 23 mm. in length. The length of the specimens that the writer 
has had the opportunity to personally examine vary in the female from 
15 to 22 mm. in length and the males from 13 to 19 mm. 

Except for slight variations, the body of this species is black to the 
end of the second segment of the abdomen and the rest of the abdomen 
is reddish brown. The third segment of the abdomen has on each side 
of its dorsal surface, an ovate yellow spot. The wings are uniformly 
fuliginous, with metallic reflections, blue at some angles, delicately 
puqde at others. The nervures are black. 
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The typical examples of this species are described by Say in iie 
Boston Journal of Natural History, Vol. I, page 363. The bod is 
black; head and thorax immaculate; wings dark violet blue; cubital ils 
two, with no appearance of more than one recurrent ncrvure; abdo^ . r-, 
first and second segments black; remaining segments ferruginous, r re 
hairy than the others; the third segment, however, more or less tii 
with blackish and with two transversely oval, a little oblique, bv ht 
yellow spots. 

The specimens that the writer has personally examined agree q . ite 
well with the above description except that there is a strong tcndi vicy 
for variation in three directions, In one direction the specimens h^ivc 
the first two segments quite ferruginous. In another the whole abdomen 
is very black, only the edges of the segments beyond the second hiring 
ferruginous. In the other specimen the yellow spots gradually diminish 
until they entirely disappear. Smith in his Catalogue of Ilymenogjlcr- 
ous Insects of the British Museum describes a variety in which the yellow 
spots are obsolete. It is probable that this form without spots is the 
one that has been described by Bunneister as a separate species hama- 
todes. The writer thinks that this form should be regarded as a sub- 
species of dubia. This would cause the name dubia to become Scolia 
dubia dubia; and hsmatodes, Scolia dubia h^matodes, 

Saussure and Sichel have recorded this species as found in 
North America; Carolina, Louisiana, Maryland, Tennessee, 
and Mexico. The writer has seen specimens from Mexico, 
Texas, Arizona, Georgia, Carolina, Virginia, Maryland, New 
York, and Massachusetts. Probably this species does not 
exist farther north than the last named state. 

The Insect Book by L. O. Howard, plate I, fig. 7, gives a 
■cut of this species. 

Scolia dubia hsematodes Bunneister. 

Scolia hcematodes Burm., Abh. naturf. gcs. Halle, 1., p. I, 1853, p. 33, n. 41). 9 d 

The location of the type is unknown to the writer. 

Burmeister describes the species as follow' s: Black, hairy,^abdOT> 
inal segments 3 to 6 rufous, wings nigro-cyaiiis. The length 7 to 8 - 
^ — iN'Iexico. 

K This insect looks like and is colored and haired like Scolia tlubia 
except that the two yellow spots on the third abdominal segment are 
wanting. As a whole^ it is much smaller than dubia. 

The writer has seen a large number of specimens that agree with tins 
description except that one male specimen he has before him, has t e 
. sclerites of the abdomen black or slightly ferruginous and only the hairs 
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;;h clothe those segments from the second back are rufous. The 
Y lor of the second abdominal segment is usually rufous except in the 
ii specimens. 

The length of the female ranges between 15 and 22 mm. and 
ti: males between 10 and 18 mm. 

This species is fully accounted for under the variations in 
t];, description of Scolia dubia dubia, which see for further 
iivormation on the subject. 

The specimens I have seen were taken in Mexico, Texas, 
Oilifornia, and Arizona. 

Scolia flavocostalis Cresson. 

Scolia tricincta Say West. Quart. Reporter, II, 1823, p. 74. 

Scolia flavocostalis. Cress,, Trans. Amer. Ent. Soc., I, 1868, p. 377, no. 6, o’ 

The type is in the collection of the American Entomological 
Society at Philadelphia. 

Cresson describes the species as follows : 

“Scolia (DiscoUa) flavocostalis, n. sp. 

'’Male. — Black, deeply and rather closely punctured, clothed with 
long, golden pubescence; a spot on the anterior orbitsj below the emar- 
gination of the eyes, and a naiTow line on lower half of posterior orbits, 
vc‘llow; mandibles bright fulvous, black at tips; antennte entirely 
black, robust; a spot on each side of prothorax anteriorly and another 
on postscut ellum, yellow; scutelhim with large, scattered punctures; 
legukc fulvous; wings hyaline, with an opaline reflection, costa broadly 
vellow to the tip of marginal cell, beyond which it is violaceous-black; 
anterior wing with two submarginal cells, the second receiving one 
recurrent nervure; legs rufo-fcrmginous, clothed with yellowish hair, 
most of coxae black; abdomen black, clothed with yellowish hair, 
especially dense on the apical margins of the segments, apex of the 
three basal segments more or less fcrmginous; on each side of second 
and third segments above a yellow ovate spot, large and transverse on 
the third segment; fourth segment with a narrow, apical, yellow band, 
interrupted in the middle, and dilated laterally; apex with three short 
sjjinej;; venter blackish, most of the second segment ferruginous. Length 
4^2 lines. 

“Ofle male specimen. This may be the male of S. Lewisii. It is, 
however, much smaller."’ 

Besides the type in the American Entomological Society’s collection 
at Philadelphia, the writer has studied several specimens and has several 
before him, three of which closely agree with the description except that 
one has two large ferruginous spots on the dorsum of the first abdominal 
segment, one has a broad ferruginous band on the posterior part of the 
above segment and the fifth and sixth segments have an apical band of 
yellow, and the third has a narrow interrupted band of yellow on the, 
fifth abdominal segment. The other specimens that have been studied 
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vary soincwhat in the amount of yellow and ferruginous color pre^ .1 
especcially on the abdomen where the spots gradually enlarge to bec^ 
bands, and the bands on the posterior segments arc much broader, he 
dorsum of the median segment and the first and second segments 0 ' he 
abdomen gradually become ferruginous until they are practically a of 
that color. The writer thinks that perhaps this variation whic. is 
possibly in the direction of either ridingsil or lecontei, indicates the r. la- 
tionship of the three species, especially as all the specimens of flavrnjs- 
talis seen were males. It is probable that more material will tliiuw 
light on this subject. 

The above specimens are all males all taken in New Mexico, 
except one from Texas and one from Kansas. They measure 
between 10 and 15 mm. in length. 

Four other specimens have been studied, a female and three males, 
which starting with the more typical flavoco stalls, vary toward a blacker 
body color and a reduction of yellow. One specimen has the body 
black except for a slight tendency toward ferruginous on the venter of 
the abdomen. The coxae, trochanters and a small part of the femur 
next to the body are black. The tarsi and tarsal claws are dark ferm- 
ginous. The dorsum of the fourth segment of the abdomen has two 
yellow spots and the fifth segment has an obscure, interrupted, apical 
yellow band. One specimen has no yellow mark behind the eyes and no 
yellow on the fifth abdominal segment, with the body color practically 
all black except a slight tendency to ferruginous at the edges of the 
sclerites. Much more of the femur is black than in the other specimen. 
The female specimen has the mandibles except the tips, an obscure 
streak behind the eyes, the dorsinr^ of the prothorax and the dorsum of 
the first abdoTuinal segment ferruginous. The legs are nearly all ferru- 
ginous mih a blackish tendency on the basal segments. The dorsum 
of the second and third abdominal segments have spots and the fourth 
and fifth have narrow yellow apical bands. The head in the above 
specimens except for the slight yellow marks spoken of, is all black. 


These four specimens were all collected in Texas. The 
female measures about 11 mm., the males 9 to 11 mm. in length. 

Some of the last described specimens came very near to 
Say’s tricincta (Western Quarterly Reporter Cincinnati, H 
1823, p. 74, n. 2), and the writer does not agree with Cresson in 
placing tricincta under nobilitata but thinks further studies will 
probably place it somewhere in the above range. If this is 
correct, then flavocostalis will ultimately fall as a synonym of 
.tricincta or become a subspecies of it. 



1 - 2 ] 


North American ScoUince 


323 


Scolia fulviventris. New species. 

This species is described from a type and five paratypes, all 
ft. ales; the type and two paratypes are in the collection of the 
A-::erican Entomological Society at Philadelphia, two paratypes 
in I he collection of the Museum of the Brooklyn Institute and 
ono in the collection of the Massachusetts Agricultural College. 

The specimens range between eleven and fifteen mm. 
in kngth. 

The ground color of the species is black with yellow markings. The 
wrings are dark fuliginous with a darker area running along the costal 
border from near the end of the costal cell to the tip of the wing, and 
ajvo off metallic reflections, blue at some angles, purplish at others. 
Most of the dorsum of the abdomen is yellow and its whole venter is 
ferruginous. 

The head is black except a ferruginous, almost yellow spot just 
below the emargination of the eyes, a yellow streak behind the eyes and 
the middle of the anterior margin of the clypeus, which is ferruginous^ 
It IS quite thickly covered with yellowish white hairs especially thick 
and long in the area between the bases of the antennse and the anterior 
ocellus and on the occiput. The mandibles arc ferruginous, more or 
less streaked \rith black. The antennee are black, the three basal 
segments glistening. 

The thorax is black except two large triangular marks on the pro- 
nouim running nearly back to the teguloe and a band covering the 
entire central portion of the postscutellum which are yellow. The 
dorsum of the mesothorax is covered wdth short yellow hairs, the rest 
of the thorax with short grey hairs. The tcgul?c are black ferruginous. 
The legs to the end of the femur are black ferruginous, the tibia and 
tarsus becoming lighter. The larger spines are light femiginous and 
the smaller ones yellowish. The tarsal claws are femiginous, blackish 
at th? tips. All of the legs are covered with rather long yellowish white 
hairs and the large spine at the end of the hind tibia is nearly one-half 
the length of the first tarsal segment. 

The first two segments of the abdomen are black above, with two 
small yellow spots on the first and two large confluent spots on the 
second. The third, fourth and fifth segments above are yellow, nar- 
rowly margined with ferruginous, the yellow band on the third being 
slightly constricted in the middle. The sixth segment above and the 
venter are entirely ferruginous. All the segments are covered \vith 
short, and their edges fringed with long yellow hairs, paler beneath. 
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The paratypes differ from the .above type in one or more of -a 
following features. The ferruginous on the clypeus and along the iv 
margins of the eye varies greatly in amount. The pronotal yc' . 
spots differ much in size. There may be a pair of ferruginous or i. 
lowish spots on the median portion of the scutellum. The first abd- r.- 
inal segment above may be more or less tinged with ferruginous or -. ..'iv 
be black and vmhout spots in either case. The spots on the sec'.-'d 
segment may not be confluent and the band on the third ma',- ha 
practically transfonned into two spots. The distribution of fetTugi]-..;us 
on the legs- varies, sometimes extending well upward toward the body. 

All the specimens were collected in Arizona. 

The wniter thinks that perhaps these insects may ultimately 
prove to be the females of otomita: See statement under 
otomita. 

Scolia fuscipennis. New species. 

Type and paratype in the United States Museum at Wash- 
ington, D. C. 

This species -was described from ttvo male specimens taken 
at Cordoba, V. C., Mexico; the type Jan. 16, and the paratype 
Feb. 8, 1908, by Fred K. Knab. 

Type number 15092, U. S. Nat. Mus. 

The ground color of this species is jet black with 3 ^ellow markings 
on the thorax and abdomen. The wings are dark fuliginous, disiinctlv 
glossy brown, without color reflections and have a darker area along the 
costal cells. A light streak runs dotvnu-ard and backward from the end 
of the costal cell acro.ss the first cubital. The ner\nires are dark brown 
or black. 

The head is black, deeply and rather closely punctured and is well 
covered with brownish hairs. I'he mandibles are dark ferruginous. 
The antenuce are black \vith scape and pedicle glistening, their remain- 
der dull. Behind the eye in the type is a faint yellow spot absent in 
the paratype. 

The thorax is black except two large marks on the pronotum run- 
ning back to the tegul^e., a large mark on the upper part of the mesopleu- 
ron, two narrow longitudinal lines behind the middle of the dorsum of 
the mesothorax, the entire central portion of the scutellum, the elevated 
portion of the postscutellum slightly separated from the sciitellar spot 
in front by a black narrow band, large marks on the lateral lobes and a 
small mark on the central part of the median segment above, are yel- 
low. It is deeply and closely punctured and thickly clothed with dark 
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, lack hairs except those which a«ise from the yellow spots which are 
. .. almost white. The legs are black, covered with black hairs and 

,cs except the large spine belonging to the cleaning apparatus at the 
^ of the fore femur which is ferruginous and the small pad at its base 
,, ,'h is yellowish. The fore tarsi have a somewhat ferruginous tinge. 

'1 longer spine at the end of the hind tibia is about one-half the length 
(ii . he first tarsal segment. 

The abdomen is black except a broad yellow band on the dorsum of 
tl'i first segment, which in the paratype is evidently a pair of confluent 
q,Mis. There are also two large spots on the dorsum of the second and 
tim'd, two small 'spots toward the sides of the fourth and two large spots 
(ill the venter of the second segment which are yellow. The abdomen 
is (jttite closely punctured and is well covered with black hairs except 
on the spots where they are pale. At the point where the second ventral 
segment bends abruptly upward to meet the first and on either side of 
the niidline of the body arc two bluntly rounded tubercles. 

The paratype has no yellow marks on the mesopleuron, dorsum 
of the mesothorax, scutellum and middle part of the median 
segment and the pronotal spots are much smaller. 

The length varies from 18 to 20 mm. and the body is rather 
slender. 

Scolla guttata guttata Burm. 

Scotia gatiata. BuRM., Naturf. Ges. Halle, I, p. 4, 1853, p. 36, n. 57, 9 

Scotia (Discolia) hecale. W. F. Kirby, Trans, Ent. .Soc. London, 1889, p. 449, 

9 (f T 15 F 4. 

The location of the type is unknown to the writer. 

Saussure and vSichel have recorded size for this species as follows: 
females 22 to 35 mm. long and males 15 to 28 mm. long. vSpecimens 
that the writer has personally examined vary in length. The females 
range from -21 to 28 mm. in length and the males from 15 to 23 nun. 
in length. 

The body of this species is black except for yellow markings, varying 
in number and size on different individuals. The wings are uniformly 
fuliginous with metallic reflections, blue at some angles, purplish at 
others. The nervures are black in some specimens and ferruginous in 
others. This species is one of the largest of this subfamily. 

The typical examples of this species are described by Burmeister as 
having a round golden spot on each side of the second and third seg- 
ments with small round golden spots on the underside of the fourth 
segment. There is considerable variation from this however, as is 
stated by Cameron in the Biologia. He says that this is a very variable 
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species not only in size but in colomtion. He describes several sr 
mens showng a gradation in variation from yellow markings on :e 
clypeus, pronotum, mesopleura, scutellum, postscutellum, first, secc !. 
third, fourth and last abdominal segments to two specimens which ' :.(1 
no yellow at all. He says the most common form is the one with -le 
maximum yellow upon it and that the male examples do not show ir .-ch 
variation. They have either two yellow marks on the first and sec nd 
abdominal segments or two on the second segment only. 

The specimens that the writer has personally examined agree qinte 
well with Bunneister’s typical description except that the yellow 
markings on the fourth abdominal segment would hardly be reganlcd 
as being on the under side of the segment though well down on the side. 
At the point where the second segment oi the abdomen bends abiupih 
upward to meet the first ventral segment and on either side of the mid- 
line of the body arc two bluntly rounded tubercles quite large in some 
specimens especially in the males, smaller and almost disappeaiing 
in the females. 

Between this species and azteca the writer has been able lo 
find no structural difference and it is his opinion that the two 
forms can be separated only by the color, azteca being entirely 
black and guttata as described above. This color distinction 
has been easily drawn in all the specimens observed and so the 
writer has chosen to consider the above as two forms, with 
azteca a subspecies of guttata. This causes the name Scolm> 
guttata to be changed to Scotia guttata guttata and Scotia 
azteca to Scolia guttata azteca. 

Saussure and Sichel have recorded this species from Mexico. 

The specimens that the writer has seen came from the 
plains of Mexico and from the southern part of Texas. 

Scolia guttata azteca Sauss. 

ScoHa azteca S.\uss., Rev. et Mag. Zool, (2), (IX), 1857, p. 281. ^ 

Location of the type unknown to the writer. 

Saussure records the length of the species as 27 mm. The length 
of the specimens that the writer has had the opportunity to examine 
varies in the female from 18 mm. to 29 mm. The males measure 

about 20 mm. , , 

The color of this species is deep black. The wings are uniforms 
fuliginous throughout with metallic reflections, blue at some ang es, 
purplish at others and greenish at still others. It is one of t le arger 
species of the group. 
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The typical examples are described by Sanssure as follows: The 

nale on the average of a deep black, shining, with black hair. Head 
, vl thorax very finely punctured; the metathorax deeper than the rest, 
, domen irregularly punctured, wings deep black with bluish or steely 
e lections. The nervures are black. Males are very densely punc- 
u :'ed. 

The specimens that the writer has studied agree with this descrip- 
t . a except that the wings held at some angles have a greenish reflection 
a, well as the bluish and purplish reflections spoken of above. At the 
|,. -int where the second ventral segment of the abdomen bends abruptly 
in ward to meet the first ventral segment and on either side of the 
mailine on the body is a bluntly rounded tubercle quite large in some 
specimens especially in the male, smaller and almost disappearing in 
some of the females. 

Saussure and Sichel in their catalogue give the habitat of 
the species as Mexico. All specimens that the writer has seen 
came from Mexico. 

So far as structure goes the writer has been unable to sepa- 
rate this species from guttata Burmeister. He is of the opinion 
that aside from the color they cannot be separated and for this 
reason he would consider this form a subspecies of guttata. See 
what already has been said on this subject under guttata. 

Scolia inconstans Cresson. 

Scolk inconslans Cress., Proc. Ent. Soc. Phila., IV, 1865, p. 440, Xo, 2. 

The type is in the collection of the American Entomological 
Society at Philadelphia. 

Cresson describes the species as follows : 

Scolia inconstans, n. sp. 

"Obscure ferruginous; head, antennas and most of thorax blackish; 
sides of prothorax with a large luteous spot ; third segment of abdomen 
witlf a yellow spot; wings subhyaline, the costa yellowish, with a dark 
streak beyond the marginal cell. 

‘Alale.— Head black, with yellowish pubescence; the orbits, more 
or less interrupted, _ yellowish; anterior margin of the clypeus, and the 
mandibles, except tips, luteous; antennae nearly as long as the head and 
thorax, dull black, somewhat brownish beneath. Thorax blackish, 
\vith rather dense, prostrate, yellowish pubescence, and close, rather 
deep punctures; on each side of the prothorax a large luteous spot; 
lateral margins of the mesothorax obscure testaceous; pleura sometimes 
^vith a femginous stain; postscutelluin luteous, and sometimes the 
scutellum is tinged with the same color; metathorax black, sometimes 
ruto-piceous, on each side a large rufous or ferruginous spot or stain, 
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the posterior face abruptly truncate and somewhat concave; tcj^i 
ferrugincus. Wings hyaline, slightly dusky on the broad "apical ir; 
gins, and with a slight violaceous reflection; the costa yellowish, es 
cially about the marginal and submarginal cells, and beyond the fon : • 
a blackish streak extending to the tip of the mng; nervurcs fuso ■ 
Legs ferruginous, with yeliomsh pubescence. Abdomen obscure ; 
ruginous, punctured, shining, iridescent, clothed with yellowish pul.,- 
ccnce, more dense on the apical margins of the segments; basal segir;. ^ 
rounded at base and more closely punctured than the following 
ments, the apical margin slightly contracted; third segment will’ 
large, transverse, yellow macula on each side, and the apex, of ' c 
fourth segment is narrowly margined with yellowish; in one speciv;'. n 
the sjjois on the third segment are very large, while the two 
segments have a small obsolete, hitcous stain on each side at base, a;;f] 
the fourth segment has an angidar yellow mark on each side; the h:is(> 
of the third, fourth, and fifth segments are sometimes more or less black- 
ish; the apical segment is armed at tip with three long acute spines, the 
central one the longest; ventral segments ferruginous, with their- l)ase 
more or less blackish. Length 6 — 6K lines; expanse of tvings 11— UK 
lines. 

“Two specimens. This species has some resemblance to S. dubia 
Say, in the markings of the third abdominal segment, but is otherwise 
very distinct.” 

There are two specimens in the collection at Philadelphia both 
marked types. The writer has examined both and has one be fere him 
marked type number 508-2 which varies a little from the above descrip- 
tion. The yello\v mark in front of the eyes starts well within the emar- 
gination, is quite broad and extends downward along the lower lobe of 
the eye. There is a narrow }^ellow streak behind the eyes. The 
antennae are slightly ferruginous beneath. The body color of the thorax 
is black but all the sclerites have a marked tendency to be tinged with 
ferruginous. The pronotum has two large triangular spots which are 
joined together in front by a narrow darker band and extend back to 
the te guise. The postscutellum has a broad yellow band and the 
tegulae are light ferruginous almost flavous. The median or last ‘Seg- 
ment of the thorax, has a ferruginous spot on the dorsal surface of each 
side lobe and on its central part a slight tinge of the same color. The 
wings are subhyaline with a stained area along the costal border. The 
costal, end of the media, stigmal, first cubital and radial cells with a 
small portion just beyond the radial are light yellow and covered with 
short yellow hair. The area from just beyond the radial to near the 
end of the wings is slightly smoky and gives a light purplish metallic 
reflection at some angles. The nervures are light ferruginous or flavous. 
The base of each segment of the abdomen has a black band and there 
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C two large transverse oval spots on the third with a narrow line at 
.,c end of the fourth segment which are yellow. All the rest of the 
, idomen is ferruginous. The length of this specimen is about 12 mm. 

The two specimens that the above description was written 
om were collected in Colorado. The writer has seen no other 
jecimens like these in the Philadelphia collection, although he 
,:as seen several collections from that or adjacent territory. It 

the writer’s opinion that further collections from Colorado 
„ ould throw much needed light on the identity of this species. 

ScoUa lecontei Cresson. 

Scolia lecontei Cress., Trans. Am. Ent. Soc., I, 1868, p. 376, n. 5 9 . 

Type in the collection of the American Entomological 
Society at Philadelphia. 

Cresson describes this species as follows ; 

Scolia (Discolia) Lecontei, n. sp. 

“ Female.— Head black, sparsely punctured, a large rufous spot on 
the front, extending from the lower ocellus to and including the space 
between the antennae, and also the emargination of the eyes; posterior 
orbits, clypeus and mandibles, except tips, rufous; occiput clothed with 
a dense golden pubescence; anteimag short, robust, black, scape dull 
rufous; thorax with deep, rather close punctures; prothorax, except its 
anterior middle, extreme lateral margin of mesothorax, tegulae and 
scutellum rufous, the latter flat, with a few scattering, deep punctures; 
postscutellum bright yellow ; rest of thorax black, sparsely clothed \rith 
golden pubescence, more dense on prothorax in front, and on meta- 
thorax, the prominent, lateral lobes of the latter with an obscure rufous 
spot; wings fusco-hyaline, strongly tinged with yellowish, especially 
along the costa to the tip of the marginal cell, beyond which it is 
riolaceous-black ; both wings have a beautiful purple reflection, espe- 
cially towards the apical margin; anterior wing uith two submarginal 
cells, the second receiving one recurrent nervurc; legs rufo-femiginous, 
clothed with yellowish hair, most of coxae black; abdomen rufo-fer- 
ruginous, sparsely punctured, shining, second to fifth segments above 
stained more or less with blackish, second and third segments above 
^■ith a large, ovate, bright yellow spot on each side, nearly meeting on 
the disk, those on the third segment more transverse and regular; 
fourth segment with a transverse yellow band at tip; fifth segment 
with a subobsolete, narrow yellowish stripe near the tip, sub-interrupted 
in the middle; apical margins of all the segments with a dense, rather 
long fringe of yellowish hairs; venter dull ferruginous, the third seg- 
ment black at base. Length 6 lines. 

“One female specimen. At first sight this species has much the 
appearance of Elis Xantiana Sauss.” 
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The writer has one specimen before him which agrees very do. 
with the above description except for an obsolete yellow spot behind • 
eyes. Study has been made of other specimens that vary somew: • 
from the above. Two of these have no yellow marks on the fourth ; ] 
fifth segments of the abdomen and the whole insect has a dark ruf' 
to blackish appearance, showing a tendency to vary toward a los< ,f 
yellow and ferruginous on the abdomen especially and has a gent 
darker appearance as a whole. Probably these forms stand somewlv re 
between the typical lecontei and Say’s iricincta. 

The writer has seen several other specimens which show a gra(i:;al 
increase in the yellow and ferruginous from the type to a speciv!':v-n 
which has the yellow mark behind the eyes and the spots on the pro- 
thorax much larger while the spots on the second segment are vorv 
large, those on the third have become a broad band and there arc t wo 
wide bands on the fourth and fifth. Possibly this variation of increas- 
ing yellow and ferruginous is in the direction of ridingsii. 

The specimens that the writer has seen are all females 
measuring from 12 to 15 mm. in length and were all collected 
in Texas except one which was taken in New Mexico. 

No one specimen has all the marks spoken of at their extreme 
development as indicated. The head of this species has the 
occiput quite black and this color encroaches downward upon 
the upper part of the frons. The rest of the face is ferruginous. 

It is probable that further collection will throw much 
needed light on the relation of ridingsiiy lecontei, tricincta, and 
flavocostalis, w^hich seem in many respects to be closely allied. 

Scolia monticola Cameron. 

Scolia monticola Camlrox, Biol. Centr. Amer., P. 112, 1873, Hymen. II. p, 
223, II. 3, 9 0^. 

The type is probably in the British Museum. 

Cameron describes the species as follows: “Deep black, shiniag; 
the head and thorax densely covered with short, thick, black pubes- 
cence; the back of the abdomen densely covered Mth short, the ventral 
surface with, long, black hairs. The head covered with large, distinctly 
separate punctures; the mesonotum and scutellum coarsely and strongly 
punctured, somewhat smaller than those on the mesonotum. Abdomen 
closely and finely punctured; the hair on the apical segments above 
long, black and thick. Legs deep black, the spines and hair also black. 
Wings deep violaceous-blue. The male is similarly colored and 
clothed, the antennae in this sex bearing a close microscopic gre\ish 
pile, which gives them a palcish appearance. Size of the female IS to 20 
mm., of male 15 to 18 mm.” 
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At the end of the above description Cameron says : “ It is obvious 
: X the insect is nearly related to Scolia azieca; the latter, however, 

, ers from Scolia moniicola in having" (from this point to the end of 
• ]Daragraph is a translation) an obtuse median tubercle at the base of 
; second ventral segment which is subtruncate. In the female this 

V 'crcle is minute almost disappearing. In the male it is larger, some- 

V :Lt broader transversely emarginate in the middle and subcarinate 
( ^ cither side. 

The writer has but two specimens which he could consider as this 
S' ■ ■cies. They measure about 13 mm. in length and agree well with the 
ai iove description. The point of difference in the presence or absence 
the tubercle on the venter of the second abdominal segment is borne 
oui. These specimens do not have it. The whole specimen is 
black and the body except the front of the head is thickly punctured 
and haired. A part of the frons starting just below the bases of the 
antennae and continuing upward between them, then gradually widening 
to a straight transverse line which if continued would intercept the eyes 
at the upper edges of their emarginations, is raised above the rest of the 
face enough to allow for the insertion of the antennae in its sides instead 
of in the usual depressed space. The part of this raised portion posterior 
to the bavses of the antennae is closely and deeply punctured. The rest 
of the face is sparsely indented with rather deep punctures. Starting 
at a point just posterior to the larger ocellus a continuous ridge passes 
downward and outward across the frons to a point within the emargina- 
tion of the eyes. The wings arc fuliginous with a darker area along the 
costal border, and they have conspicuous metallic reflections, blue at 
some angles, green at some and bright purple at others with perhaps a 
slight tendency toward magenta in places. 

This species is easily distinguished from others in this sub- 
family by the peculiar elevation of the portion of the frons 
sp(jken of above. This is not referred to by Cameron and there- 
fore possibly the insect here described is not moniicola , If it 
should prove not to be moniicola it may be given the name 
nigrescens. 

The two specimens are now" in the x\merican Museum at 
New^ York City. Locality unknowm. The}^ agree quite closely 
with a specimen in the American Entomological Society col- 
lection at Philadelphia marked nigrescens type, undoubtedly a 
manuscript name. More material should throw" needed light 
on this species. 
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Scolia nobilitata Fabricius. 

ScoHa nobilitata Fabricius, Systema Piezatorum, 1804, p. 244, n, 32. 

Smith in his catalogue of the British Hymenoptera, ] 
206, records a Fabrician specimen in the Museum of the L :i. 
naean Society of London. 

Burmeister has recorded size for this species as 5 to 8 lines. ■ 
length of the specimens that the writer has had the opportunit y ;o 
examine vary in the female from 12 to 16 mm,, in the males fro i ,s 
to 12 mm. 

In comparison with the group as a whole this is a small species. '[ ho 
body is black and there are always four yellow spots on the abdomen, 
the second and third segments each having two. In a large number of 
cases there is a ferruginous tinge to the abdomen and the yeUow markin>rs 
on the body are encroached upon by this coloring. The wings arc 
unifonnly fuliginous with violet reflections at some angles, blue at others. 
The ner^^ures vary from dark ferruginous to quite black. 

Fabricius described the type as hairy and black, with two yellow- 
spots on the prothorax and the scutellum yellow, base of the abdomen 
ferruginous and bearing four yellow spots. 

Head black, antennae cylindrical, thorax globose, black, prothorax 
has two yellow spots, postscutellum yellow. Abdomen hairy and 
black, the three basal segments obscurely brick red. Segments two 
and three each with two yellow spots. Legs ferruginous, femora black. 

The Insect Book by L. 0. Howard (plate I, fig. 2) gives a good cut 
of a female of this species. 

The specimens that the writer has examined agree quite well with 
Fabricius’ description and also with the illustration given by Howard, 
except for slight variations. The average female has a black head 
except for the mandibles and the undei side of the antennae. The man- 
dibles are ferruginous, becoming almost black toward their tips and the 
antennae though mainly black have a ferruginous tinge, particiiterly 
beneath. 

The thorax is black except for two yellow triangular spots on the 
pronotum, a large yellow mark on the postscutellum and the tegulae 
which arc ferruginous. Coxae and trochanters black, femora partly 
black, partly ferruginous and the remaining portions of the legs fernt- 
ginous except the tips of the claws which are black, spines ferruginous. 
Wings unifonnly fuliginous, with blue and violet reflections, The 
ground color of the abdomen is black but there is a tinge of ferruginous 
especially in the first three segments, more generally present in the first. 
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. second and third segments have on each side of their dorsal surface 

-rge oval yellow spot. 

The writer has seen several specimens which varied from the above 
j hat although the ground color of the body was black, a great part of 

head, edges of the sclerites of the thorax, scutellum, dorsal part of 
t median segment, nearly all of the legs and the dorsum of the first 
c,( ment of the abdomen were ferruginous while the rest of the abdomen 
w js deeply tinged with the same color. A few specimens had two small 
vt Mow spots on the first segment of the abdomen and a yellow streak 
iKlhnd the eyes. The above description with the same variations will 
apiily to the male. The writer has also seen a male with two small 
\cilow marks on the fourth segment of the abdomen. The antennae of 
th(' male are entirely black. The variety maculata Guerin, of this 
s])ecies the writer has been unable to recognize in the material available. 

Fabricius records this insect from Carolina, Burmeister 
from North America. The writer has seen specimens from 
Florida, Georgia, North Carolina, Pennsylvania, Virginia, 
Texas, Long Island, N, Y., and Arizona. 

Scolia otomita Saussure. 

Scolia otomita Sauss. Am. Soc. Ent. France, (3), VI, 1858, p. 223, No. 35 cf • 

The location of the type is unknown to the writer. 

Saussure and Sichel describe the species in their catalogue. 
The following is a translation of the description : 

Small, black, greyish haired, abdominal segments three to 
five with yellow fascia. Length 12^ mm.; wings, 10 mm. 

Small, black, densely punctured, covered with grey hair. A small 
yellowish silvery spot on each side of the face outside of the clypeus. 
Two yellow spots on the prothorax and postscutellum yellow. The 
tegulffi are brown, segments three, four, and five of the abdomen bear a 
yellow band which is margined only at the fifth. The smaller mar^ns of 
the segments brown. All the segments of the abdomen strongly ciliated 
unth*tawny yellow hair. The end of the abdomen brown. Legs black, 
clothed with grey hairs. Tibial spines ferruginous. Wings transparent, 
nervures brown, radial cell subtriangular, large and truncate. Habitat 
Mexico. 

The writer has seen but one specimen, a male, which he could con- 
sider as this species. This specimen measures 13 mm. in length. Its 
ground color is black. The wings are fusco-hyaline, a much darker 
portion extending from \vithin the end of the median cell along the 
costal border almost to the tip of the ving; metallic reflections are 
present, blue at some angles, purplish at others. The nervures are 
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black. The head is black except a narrow streak extending dowin- 
from the cmargination of the eyes along the edge of their lower t .^3 
and a narrow line behind the eyes which are yellow. The mand- V.3 
except their edges and tips are ferruginous. The antennse are bl k 
tinged with ferruginous beneath. The thorax is black except ivo 
triangular yellow marks on the pronotum and a transverse yellow h-.-id 
on the postscutellum. The legs are black with a very faint ferrugii ■.113 
tinge and their spines are ferruginous. The first and second segircuts 
of the abdomen are black or ferruginous black and the venter of sc* 
is slightly tinged wth ferruginous. The dorsum of each of the r.;h(T 
segments of the abdomen is yellow, their margins ferruginous-brsjwn 
except the last which is nearly all of this color. The undersides of the 
last named segments are ferruginous-brown, faintly mottled with yel- 
low. The edges of the segments behind the first are fringed with grey- 
ish yellow hairs, with the remainder of the body and legs sparsely 
clothed with grey hairs except on the clypeus where they are yellouish 
ferruginous. 

The above description was made from a specimen now in the 
collection of the American Entomological Society at Philadel- 
phia. It was taken in Nevada. 

It may be unsafe to draw any conclusions from the study 
of a single specimen. The writer is of the opinion however 
that the specimen here described though differing in a few 
minor details, is Scolia otimita Saussure, and that the females 
described as Scolia fulviventris will ultimately prove to be the 
females of this species. 

Scolia ridingsii Cresson. 

Scolia ridingsii. Cress., Proc. Ent. Soc. Phila., IV, 1865, p. 445, No, 1 9. 

The type is in the collection of the American Entomological 
Society at Philadelphia. 

Cresson describes the species as follows : 

'"Scolia ridingsii, n. sp. 

“Ferruginous; sides of prothorax, saitellums, and a large spot on 
each side of four basal segments of abdomen above, lutcous; wings 
deep yellow, the apical margins broadly fuliginous with a beautiful 
violaceous reflection, and a dark cloud beyond the marginal cell. 

“Female. — Ferruginous, clothed with fulvous or golden-yellow 
pubescence, closely and rather deeply punctured; the sinus of the eyes 
and the outer orbits, sometimes luteous, and in one specimen extending 
entirely across the occiput; mandibles piceous at tips; antennse piceous, 
the two or three basal joints ferruginous. Thorax; sides of the pro- 
thorax, a spot on the pleura, scutellum and postscutellum, and a s].iot 
on each side of the metathorax, sometimes much reduced, luteous; lh& 
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lutns with large, deep, scattered punctures; metathorax short, 
5 ,.. more finely punctured than the rest of the thorax, abruptly 
Lite and somewhat concave behind. Wings: the superior pair 
Jl,.. \-ello\rish-hyaline, the apical margin broadly fuliginous with a 
iful violaceous reflection; beyond the marginal cell a broad black- 
.oud extending to the lip of the wing; nervures honey-yellow; 
po, rior brings fuliginous, mth a purjdish reflection, the base sub- 
bv;. Legs ferruginous, with golden-yellow pubescence, the tibiae 
mi culate above, the tarsi spinose. Abdomen sparsely punctured, 
fail ly iridescent; on each side of the four basal segments above, a 
roiir.icd luteous spot; sometimes slightly confluent; the spots on the 
brsi rind fourth segments smallest, and when confluent, they form a 
raila r broad transverse band; those on the second and third segments 
are large, the former round and the latter rather transverse; all the 
segments densely fringed with fulvous pubescence; the apical segment 
densely clothed with dense, prostrate, fulvous pubescence; venter paler 
ferniginous, the second and third segments obsoletely stained with 
obscure luteous, the basal segments deeply contracted. Length 8 lines; 
expanse of wings 13>^ lines. 

Two specimens.” 

The writer has before him three specimens, one marked type 565-2 
and has carefully studied four other specimens at Philadelphia, all 
females. These agree well with the description except the marking 
described as luteous which the writer would prefer to term yellow. The 
eostal, subcostal and basal nervures of the front mngs are ferruginous. 
The rest of the nervures except the subdiscoidal nervure which is bluish, 
are yellow. The parts of the fore wing not inclosed xvithin the cells 
are slightly fuliginous with a much darker area reaching from near the 
ends of the radial and from within the submarginal, to near the tip of 
the wing. A streak running along the frcnal fold is quite fuliginous. 
These last areas have metallic reflections, blue at some angles, purplish 
at others. The hind wings arc somewhat fuliginous with slight pitrple 
metallic reflections. The end of the fifth abdominal segment has a 
narrow yellow band and the venter of the first segment is obsoletely 
stained with yellow. 

The other two specimens that the writer has before him differ from 
the above in that the antennte beyond the three or four basal segments 
arc quite black above but faintly ferruginous beneath. The yellow band 
behind the eyes and reaching across the occiput is interrupted in the 
middle with ferruginous. A band along the parapsidal grooves is 
black and the anterior edge of the mesopluron is darker than the plate 
as a whole. The tips of the tarsal claws are ferruginous to black. The 
yellow marks on the last or median segment of the thorax are obscure 
hi one specimen and wanting in the other. 

The head in the above described forms is yellowish ferruginous. 
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The type specimen and four others were taken in Col< 

The other two whose differences from the type have just een 
described were taken in California and Lower California, hev 
are all in the collection of the American Entomological St letv 
at Philadelphia. These specimens measure about 15 mm, 

The writer also has two specimens before him, one fro:;; the 
United State National Museum, collected in New Mexict ^ and 
the other from Philadelphia collected in Texas, which vary 
from the above specimens toward lecontei, but standing < loser 
to ridingsii than to the other. They vary from ridingyii in 
having the part of the head behind the emargi nation of the eves 
and a large part of the thorax quite black. The specimen at 
Philadelphia has two yellow spots on the pronotum nearly 
obsolete and the three spots on the dorsum of the median seg- 
ment are ferruginous. The dorsum of the second segment of 
the abdomen has very small round black spots on its sides and 
the anterior edges of the third and fourth segments are very 
dark, almost black. The abdomen of the specimen from the 
United States National Museum has only the small black spots 
on the sides of the second segment of the abdomen above. 

The writer thinks that perhaps further collecting in the 
above territory may result in uniting ridingsii and lecontei. 

Scolia vintschgaui Dalle Torre. 

Scotia saussurei Cameron, Biol. Cent. Amer., p, 112, 1893, Hymen. II, p. 225, 
n. 10 9 ; PI. 12, f. 9. 

Scolia vintschgaui Dalla Torre, Cat. Mym., VTII, 1897, p. 187, (new name). 

The type is probably in the British Museum. 

A good figure of this species is given in Cameron’s Biologia 
Centrali- Americana, plate 12, fig. 9. The name saussurei used 
by Cameron, according to the rules of the International Zoolog- 
ical Congress will have to give way to vintschgaui t^cause 
saussurei had been already used in 1864 by Saussure and Sichel 
for an African species of Scolia. 

Cameron describes the species as follows ; 

“Black, hairy, two spots on the pronotum and the postscutellum 
yellow, abdomen bifasciate with yellow, prothorax reddish haired, 
wings smoky. Length of female, 14 mm. 

“Head coarsely punctured; the front ocellus in a deep round pit. 
Mesonotum coarsely and strongly punctured all over; scutcllum punc- 
tures larger and more widely separated. Median segment, mid iiortion 
finely, lateral portions strongly, punctured. Head and thorax covered 
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dvous hair, that on the median segment being longer and paler. 
y‘! • marks on the pronotum somewhat triangular. Abdomen above 

d with long fulvous hair, the fifth and six densely covered all 
(-jY. . ith fulvous golden hair; basal segments finely punctured, the seg- 

fringed with pale golden hair, third segment for the greater part 
Y(.], . the back basal band projecting in the middle; fourth segment 

j. > ow, except for a ver\^ black apical band. The legs are black, 
d with long, pale hair; tarsal spines rufous. Wings are fusco- 
e, the fore margin much darker, the dark band extending from 
die to near the apex; the costa dark testaceous." 

'["iie writer has seen but one specimen, a female, which he could 
as this species. This specimen measures 14 mm. in length. Its 
(ffour.d color is black. The fore wings arc fusco-hyaline ^vith a darker 
sircab extending from near the base of the first discoidal cell outward 
a sl>i>rt distance behind the costa and extending about halfway from 
the end of the radial to the apex where it gradually disappears. The 
area between this band and the costa has a distinct yellowish tinge. 
The wings have metallic reflections, blue at some angles, purple at 
others. The nervurcs arc black ferruginous. Head, all black except 
mandibles which are partly ferruginous, antennae entirely black; thorax 
all deep black except two triangular spots on the pronotum and a trans- 
verse band on the postscutcllum which are yellow. Legs black, the 
tarsi particularly the front pair with a tendency toward ferruginous, 
spines light ferruginous. Abdomen black except two very small spots 
on the second segment, broad bands on the dorsum of the third, fourth 
and fifth, which are yellow. The dorsum of the last segment is black. 
The dorsum of the third, fourth, and fifth arc narrowly margined with 
l>lack, both in front and behind. The dorsal plate of the ITlcsothora^^, 
posterior dorsal margins of the second, third, fourth and the dorsal and 
ventral posterior margins of the fifth segments of the abdomen are 
fringed with yellow hair. The dorsal surfaces of the segments from the 
second segment back are covered with yellow hair. The rest of the 
specimen is sparsely covered with whitish hair. 

The specimen was collected at Guadalajara Jal. Mexico. It 
is a female and is now in the collection of the American Ento- 
mological Society at Philadelphia. 

This is the only specimen seen by the writer, which appears 
to agree with Scolia vintschgaui and this one differs slightly in 
distribution of color. More are needed in order to determine 
the amount of color variation in this species. 
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UNIDENTIFIED SPECIES. 

I am unable to recognize the following species, which ave 
been described as having been taken within the geogra],i ical 
limits covered in this paper, though I have in some cases ven- 
tured to guess at what they may be. The name given is that 
under which the description was published. 

ScoLiA ANCEPS Saussurc. 

Scolia anceps Sauss., Ann. Soc. Ent. France, (3), VI, 1858, p. 221, n. S2, 

I think from Sassure’s description that this species is the one 
that Burmeistcr has described as kaematodes. 

Scolia bidens. 

Sphex bidens L,, Syst. Nat., Ed. XII, I, 1767, p. 943. 9 d' Eur, mer.; Afr. bor.; 
(Am. bor.). 

This is a well known Old World species and as there is no 
recent record of its capture in America it is probably an erron- 
eous record and may safely be omitted from the American 
faunal list. Saussure and Sichel in their Cat. Spec.. Gen. 
Scolia say it is recorded from North America (by error?). 

Scolia bifasciata Swederus. 

Sphex {Scolia) bifasciafa Swederus, Svensk. Vet. Akad. Handl. VII, 17S7, 
p. 2Sl,n. 35. New York. 

Scolia bifascata Gmelin, Linne, Syst. Nat., Ed. 13, I, 5. 179a, p. 2738, n.2(i. 

I have not seen the original description by vSwederus but 
only that of Gmelin which I assume is a copy. From this I am 
unable to determine anything in regard to this species. 

Scolia mexicaxa Saussure. 

Scolia m.exicana S.^uss,, Ann. Soc. Ent. France, (3), VI, 1858, p. 213, n. 23, 9. 
Mex. 

From Saussurc’s description I am unable to recognize this 
insect, but it is probably only a variation of Scolia gMUata 
guttata. 

Scolia nobilitata variety maculata Guerin. 

Scolia maculata Guerin, Duperry, Voy. Coquille, Zool.^II, p. 2, 1830, p. 255 9. 

Scolia nobilitata var maculata Sauss. and Sichel, Cat. Spec. Gen. Scolia, 1S64, 
p. 132. 

I have not seen Guerin’s description but Saussure and Sichel 
in their catalogue give what I suppose is a copy of it. From 
this the writer has been unable to draw axiy conclusions in 
regard to maculata. 
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INDEX TO LETTERING OF PLATES. 


a anal cell. 

El anal nervure. 

ah abdomen, 

ap apical cell, 

b bulb, 

bn ba.sal ncrvurc. 

c costal nervure. 

Cl costal cell. 

cc coxal cavities. 

cl clypeus. 

cti cubital nervoire. 

cui first cubital or submarginal cell. 

CU 2 second cubital or submarginal cell. 

cus third cubital or sub marginal cell. 

CU 4 fourth cubital or submarginal cell. 

d discoid al nervure. 

di first discoidal cell. 

d^ second di.scoidal cell. 

ds third discoidal cell. 

e eye. 

cm extemo-medial nervure. 
ep 3 mesothoracic epi sternum. 
fi filament, 
ff frenal fold, 

fh frenal hooks, 

m radial or marginal cell, 

mi radial or marginal nervure. 

me median cell. 


md mandible, 
mn mesonotum. 
mp mctapluron. 
ms median segment, 
mt metatergum. 
n neck, 
o ocellus, 
p parapsidal groove, 
pc anterior coxa, 
ped pedicle. 

pe prothoracic episternum. 

pn pronotum. 

pt antennal pit. 

rci recurrent nervure. 

s spiracle of median segment. 

sc subcostal nervure. 

sep scape. 

set scutellum, 

sd subdiscoidal nervure. 

sin submedian cell. 

sp spine. 

St sting, 
t tegulse. 

tc first transverse cubital nervure. 
tci second transverse cubital nervure. 
tC 2 third transverse cubital nervure. 
tm transverse medial nervure. 
wc wing cleft. 


EXPLANATION OF PLATES XXII-XXIII. 

The figures were drawn with the Camera Lucida. 

Pl.\te XXII. 

Fig. 1. Dorsal view of the last segments of a female Scolia guttata. 

Fig. 2. Ventral view of the last segments of a female Scolia ^ttata. 

Fig. 3. Dorsal view of the last segments of a male Scolia dubia. 

Fig, 4. Ventral view of the last segments of a male Scolia dubia. 

Fig. 0 . Antenna of a female Scolia dubia. 

Fig. G. Antenna of a male Scolia dubia. 

Fig. 7. Front view of the head of a male Scolia dubia. ^ 

Fig. 8. Front view of the head of a female Scolia dubia. 

Plate XXIII. 

Fig. 9. Anterior wing of Triscolia fervida. 

Fig. 10. Anterior wing of Scolia dubia. 

The missing guide line from rei in this figure should lead to the 
nervure joining d and cu. 

Fig. 11. Posterior wing of Scolia dubia. 

Fig. 12. Side view of the thorax of Scoka dubia. 





SW NEOTROPICAL TIPULIN^ (TIPULIDiE, DIPT.). 

Charles P. Alexander, Ithaca, N. Y.* 

The following species are included in four collections that I 
h; .0 had for study, received from the following sources: The 
Ar crican Museum of Natural History, including the Williston 
c( :^?ction, received through Mr. J. A. Grossbeck; the Cornell 
T^iiversity Collections consisting of Mr. H. S. Parish’s extensive 
Brrizilian material, through Dr. J. C. Bradley; the United States 
National Museum Collections, through Mr. Frederick Knab, 
and a small lot received from Staudinger-Bang-Haas and now 
in my cabinet. I wish to thank the above named gentlemen 
for the loan of this and other interesting crane-fly material. 

The Tipulini, containing the great genera Tipula and 
Pachyrhina, is, in any region, in a very chaotic condition. The 
genus Tipula with its hundreds of described species has become 
so unwieldly as to be almost unusable. In the Neotropical 
fauna there are described up to the date of this writing, 46 
species of Tipula and 12 of Pachyrhina. Some of these, however, 
are undoubtedly synonomous (as moniliformis Roder and 
ornatkornis v. d. Wulp). The future student of the Tipulini 
should make it a point of obligation to his fellow students to 
describe in detail, and figure if possible, the genitalia of the male 
and female. Mr. R. E. Snodgrass (Trans. Am. Ent. vSoc.; VoL 
XXX, pp. 179-236) laid a firm foundation for the study of the 
male hypopygium, and American authors are using this charac- 
ter to some considerable extent. As an example of a splendid 
revision of a genus of this tribe, I will cite Mr. M. P. Riedel’s 
excellent paper on the Palaearctic Pachyrhinge.t 

It is probable that hypopygial characters can never be made 
the^iain basis of subdivision into groups because of the great 
differences in closely-related species and the consequent ten- 
dency to separate forms that are closely allied. At present it 
seems as if Schummel’s old division of species into groups on 
wing-pattern is the best for main group characters. Never- 
theless, hypopygial characters are so constant and so extremely 
important that it would be impractical to ignore them. 

^Kntomological Laboratory, Cornell University. 

fDcutschen Entomol. Zcitschr.; Vol, for 1910, p. 109-137, 4 fig. 
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I have before me male specimens of the following sp • 
which I expect to characterize more fully in the third part Oi ny 
"Synopsis of the Neotropical Tipulidae. ” 

Packyrhina nigrohifea Bellardi. 

Macromastix chilensis Philippi. 

Tipula aibijasciaia Macquart. 

Tipula craveri Bellardi. 

Tipula {>dii)ardsi Bellardi. 

Tipula mkrocephala v, d. Wulp (which seems to belong to Holorusia , v ; 

This name is preoccupied by T. mkrocephala Big. (1858), and I renan/ {h . 

South American species, Tipula vanderwulpi n. n. 

Tipula monilifera Loow. 

Tipula moniliformis Roder. 

Tipula subandina Philippi. 

Tipula apierogyne Philippi. 

Tipula rufostigmosa Macciuart. 

Tipula variinenis \Mgot. {— picti-pennis Walker.) 

Pachyrhina macrosterna, sp. n. 

Thoracic stripes not complete, represented, when at all c\ irloni 
only by spots at the margins of the prsescutum; dorsal apical appcnda'^c 
of the (S' genitalia prolonged, stylet-like. 

(S Length, 10.3 — -10. cS mm.; tving, 11.4 — -11.8 mm. 

Middle leg, femur, 8 mm. ; tibia, 8.9 mm. 

9 Length , 12.8 mm . ; mng, 13.2 mm . 

Fore leg, femur, 8.9 mm.; tibia, 10.7 mm. 

Hind leg, femur, 9.3 mm.; tibia, lO.O mm. 

S' Head: Anterior prolongation of the front brownish-yellow, 
clearer yellow beneath and on the sides; palpi brownish; antenna^, basal 
segments orange-yellow; 3d segment brownish-yellow; remaining seg- 
ments dark brown basally, gradually fading into the yellowish-brown 
apical portion of the segment ; tenninal three or four segments unifonn 
brown. Front, vertex and occiput yellow, more b^o^vnish in the middle 
of the vertex, very^ broadly shiny, this mark not clearly delimited but 
embracing most of the space between the eyes. 

Thorax: Pronolum dull pale yellow; mesonotum, prcescutuni 

shiny, brownish-yellow, without clearly defined stripes; pleurce dull 
with a pale yellowish bloom. Halteres, stem pale, knob browmish. 
Legs: coxnc and trochanters yellow; femora brownish-yellow, the 
extreme tip dark brown; tibice yellowish- brown, extreme tip fndis- 
tinctly darker; tarsi brown. Wings hyaline or nearly so, cells C and Sc 
yellow, stigma pale. Venation: Rs short, a little longer than R 2 ; petiole 
of cell Ml long, as long as the basal deflection of R 4 + 5 . 

Abdomen: Tergum, segments shiny, segment 1 yellow, narrowly 
margined with brown behind; segment 2 , yellow, brown on the caudal 
half, a large rounded brown spot on the lateral margin ; segments 3 and 
4 mostly brown, more yellow basally, with a gradually smaller brown 
spot on the lateral margin of each of the sclerites; segments 0 and (5, 
brighter, more yellowish; segment 7 dark, almost black, margined with 
pale; hypopygium orange-yellow; sternum, yellowish. Hypopygunn: 
7th tergite, short, shorter than the tergites immediately preceding; Sth 
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t, i.e distinct, about as wide as the 7th, its caudal margin straight its 

al comers evenly rounded; 7th stemite rather broad, broader then 
.V 4xth stemite; 8th sternite very large, longer than the three pre- 
Cl 5^^ segments combined and projecting caudad beyond the remaining 

. adages; its ventral face is evenly rounded, broad at the base, 
n': iwing apically, at its tip turned abmptly dorsad and ending in two 
l,|v ' teeth, these teeth bifid ^vith the catidal denticulum rather the 
lo- .:-r. Above the origin of the 8th sternite arises the 9th sternite: 

il basally, rapidly narrowed toward the tip into a chitinous, spoon- 
]iw appendage, convex on its outer face, concave on its inner. 9th 
tcr.ac with the caudal margin rather deeply incised medially, the 
ail - cent lobes brown, chitinized, and bent ventrad at the tip. Two 
(Hvi.nict sets of apical appendages arising from the genital chamber, 
^vhii'h may, or may not, be connected with one another nearer their 
bases; first, a pair of dorsal-lieing appendages which are bifid with the 
ventral tooth greatly prolonged, stylet-like (see Fig. k^). Beneath 
these arc two large complex appendages (see Fig. k) which may be 
described as being three-branched, the ventral branch is strongly 
chitinized and expanded, six-toothed, of which the most dorsad is the 
largest; the dorso proximal branch (a) is flattened, its margin chitinized 
and somewhat reflexed, bearing a spine near its outer edge at the tip; 
the dorso-distal branch (b) is slender, more fleshy and bears scattered 
hairs at its apex. Between the ventral organs, just ventrad of the 
dorsal pair is a large, pale fleshy organ. 

9 Antennce mostly yellowish excepting the apical segments which 
arc brown. On the cephalic margin of the mesonotal prEescutum is a 
dark brown spot on either side of the usual broad median stripe which is 
here not indicated; a large brown spot on the sides of the sclerite about 
at the anterior end of the usual lateral stripe. Ovipositior (see Fig. r) 
with the valves very short, blunt, evenly rounded on their lateral 
margin. 

A paratype male sho^vs the fore portion of a lateral stripe on the 
pra?scutum. 

Holotype, o’, Antigua, Guatemala. Sept., 1902 (Dr, G. Eisen). 

Allotype, 9 , with the type. 

Paratype, o’, Aguna, Guatemala. (Dr. G. Eisen). (Received at 
U. S. National Museum, Jan. 0, 1903). 

Types in U, S. Nat. Mus. Coll, (No, 15,072). 

Paratype in author’s collection. 

Pachyrhina macrostenia, and the following species, irinidad- 
ensis, are closest allied to circumscripta Lw, ferruginea Fabr. 
and elegantula Will., in the respect that the thoracic stripes are 
not jet-black. The other nine Neotropical species are all 
black-striped species. These two species form a distinct group, 
[macrosterna group), differing from the species named above in 
their petiolate cell Mi and powerful hypopygium. The petiolate 
cell Ml suggests collaris Say of the Northeastern United States, 
a very different insect. 
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Pachyrhina trinidadensis, sp. n. 

Similar to macrosterna but antennae darker; three distinct bi 
thoracic stripes; dorsal apical appendage of the cf genitalia c!. ]. 
shaped, sub-truncated at its apex. 

cT Length, 11 mm.; wing, 10.8 mm.; antennas, about 4.5 raw . 

9 Length, 12—13.2 mm.; wing, 12 . 2 — 12.8 mm,. 

Fore leg, femur, 7.7 — 7.8 mm.; tibia, 9.4 — 9.8 mm. 

Middle leg, femur, 8.5 mm.; tibia, 8.8 mm. 

Hind leg, femur, 9 mm. ; tibia, 9.9 mm. 

cf Head : Anterior prolongation of the front and the palpi l)r‘ w’n 
Antennae, two basal segments light orange-yellow; 3d segment, b^^ai 
half brown, apical half yellow, remaining segments brown, extreme auice 
of each segment yellowish, this yellow color becoming obsolete on the 
outer segments. Front, vertex and occiput broTO, the center of rlie 
vertex broadly shiny and brighter brown. 

Thorax: Pronotum \’ery pale yellowish-white, not shining- 

mesonotum shiny, prassartum light yellow with three dark brown uni- 
fonn stripes ; the middle stripe is broadest on the anterior portion of the 
sclerite, rather narrower behind; the lateral stripes bent stroirdv 
ventrad at the pseudosuture {humeral pit or dorso-pleural suture' of 
Osten Sacken) ; scutum yellowish with two dark brown spots on each 
lobe; scutellum lighter brown; post notum brownish-yellow, thinly 
pale pollinose ; pleurag pale with a sparse greyish pollen. Halteres pale, 
gradually darkening to the brown knob. Legs: coxae and trochanters 
light clear yellow; femora brown, the tip narrowly dark brown; tibia 
and tarsi brownish. Wings: color and venation almost exactly as in 
macrosterna of Central America (see Fig. h.). 

Abdomen: Tergum brovmish, the lateral margins of the sclerites 
clearer yellow, not darker on segments 2 to 4; segment 7 ^vith the 
basal half dark browm; remainder of tergum and the sternum, brown- 
ish-yellow. Hypopygium (see Fig. j); 7th and 8 th tergites and 7th 
stemite as in macrosterna; 8 th stemite with the caudal denticula (d) 
about equal to the cephalic one ; 9th stemite (9s) viewed from the side 
with an obtuse notch on the ventral face. Apical appendages: The 
dorsal-lying appendage (c) projects straight backward, enlarged at the 
apex, chisel-shaped, the outer angles equal, the caudal margin gently 
concave (see Fig. 52 ) ; the appendages lie in a vertical plane and side by 
side, separated from one another by a distance about equal to* the 
width of one. The second, or ventral, appendage (see Fig. jj) the ventral 
branch of macrosterna is, apparently, lacking; the dorso-proximal 
branch is chitinized and bears a sharp spine on the caudal margin, this 
spine being bent outward (a) ; on the sides of the appendage is a large 
prominent spine which projects ventrad and outward (x) toward the 
appendage of the 9 th stemite ^vhich it almost touches; at its ba.se, a 
small hair -bearing projection; the margin of the appendage below the 
large spine cuiw^es distad, is chitinized on the extreme edge and bears 
long hairs; I cannot perceive any stmeture corresponding to the dorso- 
distal branch of macrosterna; a large pale organ lying between these 
ventral appendages and just beneath the paired dorsal appendages. 
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0 Quite similar to the the shiny spot on the vertex brown; the 
. ian praescutal stripe very broad, in front almost touching the 
r rior end of the lateral stripe; a bro>^m spot on the mesopleuixe 
it midway between the coxa and the pseudo suture; ovipositor 
;t. as in macrosterna; upper valves tipped with black; lower valves, 

V ed from the side, broad at the base, the ventral margin concave^ 
iGe at the tip; viewed from beneath, flattened, bearing scanty long 
y s on the outer face, the tips touching. 

Holotype, cf, Port of Spain, Trinidad, Sept. 25, 1901, 
{[ [. Carciniola). 

Allotype, 9 , with the type. 

Paratype 1, 9 , with the type. 

Paratype 2, 9 , Trinidad, West Indies, (Aug. Busck). 

Types in U. S. Nat. Mus. Coll. (No. 15,073) except para- 
tvpe No. 2, in author’s collection. 

Tipula armatipennis, sp. n. 

Color light yellow; wing unmarked; a distinct spur on the costa 
near the stigma in the cT . 

cT Length, about 13.5 mm.; wing, 14.4 mm.; antennai, about 
6 mm. 

9 Length, about 15.5 mm.; wing, 14.8 mm. 

cf Head: Anterior prolongation of the front yellowish-brown; 
mouth-parts similar. Palpi light yellow, more brown apically, the last 
segment about as long as the basal three combined. Antennae, scapal 
segments yellow, the first cylindrical, the second very short, broader 
than long, with a thick brush of stout black hairs on its inn^r face;, 
flagellum, segments (except the first) more or less enlarged at the base 
and slightly constricted in the middle, the swollen base with a few long, 
black hairs, the segment densely clothed with a pale pubescence; seg- 
ments 3 — 4, yellowish, except at the black knot, this color passing into- 
a uniform dark brown on the apical segments. Front, vertex and 
occiput pale brownish-yellow with a sparse greyish bloom. 

Thorax: Pronotum light yellow; mesonotum, pr^escutum, light 
yellow without distinct stripes; saitum orange with indistinct darker 
spols; scutellum depressed on the sides, swollen medially, brownish- 
yellow; post-notum dull yellow. Pleurae yellow, ^rith a sparse greyish 
bloom. Hal teres uniform yellow, knob brownish. Legs broken. Wings: 
subhyaline; stigma large, oval, brown; cells C and Sc tinged with yel- 
low; the apices of cells R2 and R3 tinged with brown; veins brown. On 
the costal margin of the wing, above the middle of the stigma, is a 
distinct spine or spur. Venation (see Fig. g) ; Sc long ending at the base 
of the stigma; Rs short, less than twice as long as the deflection of 
R44.5; R2+8 short, forming the caudal margin of the stigma; R2 short, 
subperpendicular, basally forming the distal side of the stigma; cell 
1st 'Mi small, pentagonal. 
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Abdomen: Tergum, segment one dark brown, indistinctly r-jj 
medially; remaining segments reddish-brown, darker basally. 1* -.r,. 
pygium swollen. Sternum brownish-yellow; 7th sequent black bo^' On 
the stemile and pletirite. Hypopygium: (see Fig. o); 7th stor 
caudal margin almost straight; lateral margin impressed, wavv'. 
tergite, caudal margin straight; 8th stemite, (Ss), broad at the ■ 
narrowed apically, running caudad slightly beyond the rema' 
appendages; the base is shiny, the tip short-cylindrical, dull, op;„ .ac^ 
the tip bent strongly dorsad and deeply notched at its base; ihe 
dorsal surface of the eighth stemite is deeply concave, hollowed-oir ; at 
the notch, on the dorsal margin, is a small flattened lobe (c), dir ’ rod 
u]:)ward, its caudal margin narrowly chitinized, the tip densely frivged 
with long pale hairs. Sth tergite very narrow (8t.) represented onl\A>y 
a narrow strip, concaVe on its caudal margin and consequently (■\'en 
more reduced on the middle line. 9th stemite (9s) broad basally. the 
dorsal margin with a broad, obtuse notch; a blunt tooth on its cniKial 
margin, ventrally the margin is rolled inward, forming a broad, cljiuse 
notch on the margin; the inward-projecting arm is chitinized, its inner 
margin thinned and bearing a dense fringe of long pale hairs which 
overlap those of the opposite side and form a dense mat under the 
apical appendage and over the Sth stemite. 9th tergite (9t) moderate, 
medially with a deep notch on the caudal margin; the adjacent Jobes 
being sharply pointed, bentventrad at their tips, sub-chi tinized and with 
hairs and minute denticulac along the 'inner face; the latero-caudal 
margin of this sclerite is thiimer and bears a fringe of sub-equal, pale 
hairs. The apical appendage (a) is dorsal, flattened, bearing two teeth, 
the most dorsal and innermost project inward, very sharp, slender, 
chitinized, almost touching its fellow on the middle line; the ventral 
tooth (a) longer, directed more caudad; the outer margin of this 
appendage clothed with long hairs; below the apical appendage, a 
flattened median organ (b), its caudal mar^n vertical, evenly convex, 
narrowly chitinized, and fringed with, fine hairs. Below the 9th tergite 
and between its anns, in the specimen at hand, the penis (p.) projects; 
it is extremely elongated and if straightened would be considerably 
longer than one-half of the abdomen. 

$ Like the d' but the antennae short, the flagellar segments cylindri- 
cal, subequal, not swollen basally, basal half of each segment brnwm, apex 
yellow. Wing without a spur, but venation as in the cT. Ovipositor: 
(v, Vi) Sth tergite, concave on the caudal margin; 9th tergite very nar- 
row and not as wade as the rest of the abdomen, its caudal margin con- 
cave. Base of the ovipositor short, almost as broad as long, the valves 
short, their tijjs chitinized and sub-spatulate, viewed from the si(le 
(vt), the valve is wider than its base narrowed near the tip, the tip again 
expanded; lower vah'e shorter than the upper, directed caudad and 
ward, the valves extremely high, blunt at the apex. The 9th stemite is 
\^ery long. 

Holotype, d, Chapada, Matto Grosso, Brazil (H. H. 
Smith; coll.) 
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Allotype. 9 , with the type. 

Types in Am. Mus. of Nat. Hist., New York. 

I know of no species of Tipula that even approaches this 

larkable fly. No form in the American fauna has a spur 
( ■ the wing. 

Tipula guato, sp. n. 

Color light yellow; flagellum of antennae bi-colorcd; wing subhyalinc. 
cf’ Length, about 12 mm.; wing, 11.5 mm. 

Fore leg, femur, 7.0 mm.; tibia, 9 mm. 

Head: Anterior prolongation of the front rather short; nasus not 
driinct, but with a long brush of hairs in it^ normal position; dull 
vClow, brightest on the sides. Palpi, light yellow, short. Antennj 3 e, 
i)asal segments yellow, second segment with a brush of hairs on the 
inner face; flagellum, segments swollen on the ends, narrowed medially; 
the basal knot blackish, and with a few prominent hairs; the entire 
segment clothed with dense pale hairs; basal segments of flagellum with 
ni)icos yellow, this color gradually passing into the dark browm of the 
tenninal segments. Front, vertex and occiput dull brownish-yellow. 

Thorax: Mesonotum, prmscutum dull yellow without apparent 
si.ripcs; scutum, scutellum and post-notum similar but more or less 
suffused with brown. Pleurae dull yello\v, sparsely greyish pollinose. 
Halteres, stem yellow, knob brown. Legs: coxae and trochanters 
light yellow^ gradually passing into the brown of the tarsi (onlv fore legs 
remain). Wings: Subhyaline; stigma oval, pale brown; cell C and 
apices of cells and R 3 tinged wdth yellow; veins browm, Sc more 
ycllowush. Venation: (see Fig. e); Sc long ending far beyond Rs; Rs 
short, about as long as Mi _|_2 l^etween cross-veins r-m and m; R 2^3 in a 
line with R 3 ; R 2 oblique; cell 1 st Mo rather elongated ; petiole of cell 
Ml short; cros.s-vein m~cu distinct. 

Abdomen: Tergum light brown, almost uniform; 7th and 8 th 
black; hypopygium yellow; stemites light brown; 7 th and base of 8 lh 
black. Hypopygium: (see Fig. p); 7th stemite Imoad, its caudal margin 
almost straight; 7th tergite almost convex; 8 th sternitc ( 8 s) broad at 
the base with a very obtuse tooth on its dorsal margin; produced 
behind into a blunt point which is broadly and obtusely notched at the 
tip;«Ntli tergite (St.) moderately broad, about one-third as wide as the 
7th, rather widened at the ends, but the caudal margin almost straight; 
9th sternitc (9s) subquadrate, large, its dorsal margin straight; its 
caudal margin truncated; ventral margin with an obtuse ventral- 
projecting tooth; the inner margin is bent inward and has a dorsally- 
directed tooth; this inward projection of the 9 th stemite fills a consid- 
erable portion of the genital chamber between the 9th stemites and just 
dorsad of the <Sth stemite. Along the median line it is deeply notched, 
and the whole external face is densely co^’ered wdth delicate, silvcry- 
M'hiie, appressed hairs. 9 th tcigite ( 9 t.) rather short with an obtuse 
median notch, the adjacent teeth broad, obtuse, projecting downward, 
densely covered with short, stout hairs, the extreme base, of each tooth, 
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on either side of the median notch, produced ventrad into a v' ai 
spine. The apical appendage is dorsal; the caudal margin is n. ’ 
straight, the outer upper angle produced dorsad into a chitinized t ■ }^ 
which is slightly bifid at its apex, the chitin continuing dowr 1;^ 
anterior side of the appendage in a narrow line; the inner margin o; he 
appendage straight, with scanty long hairs which cross over the in<- an 
space and meet those of the other side. Between the chitinized t( 
on- the median line, is a pale, horse-shoe shaped organ which prob: .ly 
surrounds the penis which is not exserted in my single specimen. 

Holotype, o^, Chapada, Matto Grosso, Brazil (H. H. 
Smith, coll.) 

Type in Am. Mus. of Nat. Hist., New York. 

The specific name is derived from a native tribe. “ Phe 
central parts of Matto Grosso at the foot of the plateaux are 
occupied by the Guaios, some of whom are still in the wild 
state.'’ Reclus, Universal Geography, Vol. XIX, p. 258. The 
latest and best account of this tribe is by Dr. Max Schmidt, 
“Reisen in Matto Grosso in Jahre 1910.”* 

Tipula smithi, sp. n. 

Light brownish-yellow; costal margin of wings brown. 

9 Length, about 13 mm.; wing, 12.8 mm. 

Head: Anterior prolongation of the front, short, light greyish- 
broTO; palpi light brown. AntenucE, first eight segments clear light 
yellow, the apical segments gradually suffused with brownish. Front, 
vertex and occiput greyish-brow. Thorax: Mesonotum, prasscutum 
light brown without apparent stripes; scutum similarly brown; scutch 
lum and post-notum light yellow. Pleurs yellow with a pearly-grey 
bloom. Haltcres light brown. Legs: coxce yellowish vnth a grey 
bloom; trochanter light yellow; rest of legs gone. Wings: Nearly 
hyaline; stigma rounded, dark brown; the costal margin sidfuscd with 
brown, the brown pattern including cells C, Sc, the cephalic half of R 
(where it becomes paler, more yellowish) : basal third of cell 1st Ri, all 
of cell 2d Ri; cell R2; cell R3, except a hyaline spot in the proximal end 
and another over the middle of vein R4-i-.'i; browm clouds at origin and 
tip of cell R5; along basal deflection of Cup along cross-vein m; at •fork 
of Mi+ 2, and at the ends of the longitudinal veins. Venation: (sec Fig. 
f); cross-vein r about as long as that portion of R2 below it; R3 short, 
about twice as long as R2; basal deflection of R4+.'> long, almost oblit- 
erating cross-vein r-m; petiole of cell Mi almost as long as that cell, 
fusion of Ms and Cui extensive, not quite as long as cross-vein w- 

Abdomen: Tergites browmish-yellow; stemites clearer^ yellow; sec- 
ond segment very long, as long as 3 and 4 combined; 9th tergite wit^ 
caudal margins concave (see Figs, w, Wi), the caudo-lateral anges 

♦Zcitschrift fur ethnoloj^ie; vol. 44, pt. 1; p. 130-174; especially, p. 131-13*, 
(1912). 
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iced into short obtuse points; valves of the ovipositor very short 
‘^^ent, the basal piece longer than the tips; lower valves (see Fig^ 

; very short, broad at the base, truncated at the tip. 

lolotype, 9 , Chapada, Matto Grosso, Brazil (H. H. Smith). 
Type in Am. Mus. of Nat, History. 

This handsome species is named in honor of the pioneer 
. ctor, Mr. Herbert H. Smith. 

Tipula inca, sp. n. 

: ‘.rey; wings indistinctly spotted; legs short, stout. 

T Length, 11.5 mm.; wing, 13.4 mm.; antennse, about 8.5 mm. 
imre leg, 21 mm.; middle leg, fern. 6.8 mm.; tibia, 5.6 mm.; tarsus, 
0,.') mm.; hind leg, fern. 7.8 mm.; tibia, 8.3 mm.^ tarsus, 7.9 mm. 

Head: Anterior prolongation of the front white, very pale, mih 
numerous brown hairs on the distal half above; nasus not prominent; 
palpi brown, first segment light brown, shorter than the second, slender; 
second, paler brown basally, greatly thickened distally; 3d segment 
again slender except at the base; 4th very irregular, brown, except at 
the extreme base where it is yellowish; mouth parts dark brown. Anten- 
na, 1st segment short, much thickened distally; 2nd short; 3d one and 
one-half the length of the 1st; remainder very flexible, elongated, at 
the basis armed with four or five strong, black hairs, the whole surface 
covered with a fine pubescence. Basal segment light yellow, somewhat 
darker at tip; 2d brownish-yellow; 3d silvery greyish-brown; remainder 
light brown. Front pale silvery -white ; vertex and occiput grey with a 
dark brown median line beginning between the antennse, running 
caudad. Head closely applied to the prothorax. 

Thorax: Pronotum silvery-grey, medially with a broad brown 
stripe. Mesonotum, grey with a very narrow dark brown median line, 
broadest before, gradually narrowing toward the suture, lateral mar- 
gins of pracsaitum dark brown except extreme edge; between this 
brown and the median stripe, an indistinct pale brown stripe on the 
caudal half, ending at the suture; scutum, grey medially, 3-ellou4sh on 
the sides; scutellum grey, a large flattened brown area on the sides 
above the wing-roots; post-notum grey, browmish medially and on the 
sides. Pleurae and sterna silvery-whitish, tinged with grey. Halteres 
long,, yellowish. Legs short, stout, femora somewhat incrassated at 
tip, pale yellowish-brown, tip rather darker; tibim and tarsi brown. 

Wings: Hyaline, cells C and Sc tinged with yellow; stigmal area 
pale greyish; a vague grey suffusion around cross-vein m and on outer 
deflection of fl/g; caudal third of cell M along vein Cu, grey, this also 
continuing onto Cui and Cu^ as a very narrow seam; cells of wing 
in vicinity of anterior (cephalic) half of the cord, greyish; two pale 
clouds in base of cell Cu; margin of anal angle grev. Venation as in 
Fig. c. 

Abdomen: Pale brownish-yellow; middle of 1st tergite brown, 
\vhich color continues back over the succeeding three segments as a 
narrow line; stemites brownish-yellow, the sclcritcs at pleural margin 
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deeply incurved, dusky, giving an indistinct lateral stripe. V 
pygium: (Fig. I); 8th tcrgitc, (8t), moderately long, its caudal m 
almost straight, its caudal margin very feebly concave medially \i}^ 
sternitc, (8s) short and high, only about two-thirds as long as \k :th 
stcmitc, but very high at its base; viewed from the side, triangul^i 
ti[) turned dorsad and clothed with long hairs; 9th tergite (9t) h .ad, 
viewed from above, much broader than the 8th tcrgitc, swollen bn Hv' 
the caudal margin broadly concave, in the middle, feebly *convcv .nid 
here with a minute square median notch (Fig. IJ; viewed froiv' ihe 
side (1) the 9th tergite is truncated at its tip and broadly notched, its 
ventral-caudal margin gently (’oncave; the suture separating tlx \\[\i 
tcrgitc and stcmitc not complete. 9th sternite, viewed from tlx- side 
(1, 9s), its dorsal margin about straight attached to the tergite on its 
cephalic or anterior portion; its caudal margin about straight; along its 
caudal face, an elongate body (y), convex outcrly; its ventral mnrgin 
applied to the caudal prolongation of the ventral face of the 9th sternite; 
at its dorsal end it is produced into a fleshy, feebly chitinized bodv (a), 
densely covered with pale hairs which are longest apically; viewed from 
the side, it is slender \rith a bump on the middle on its outer face. 
Proximad of this organ, in the notch of the ventral paired organ m the 
9th sternite, is an elongate, slender organ (b) directed dorsad; it^ase 
is slightly enlarged, its stem very slender with long pale hairs on its 
inner face, these directed toward the median line; the tips of these 
organs are greatly produced on the proximal side, here sub-chi tinous, the 
tip chitinized, black. In a position of rest, the inner edge of this organ is 
closely applied to its fellow at the median line; the caudal face of this 
broad expansion is provided with three or four transverse ridges and its 
ventral margin is fringed with long pale hairs; viewed from abo\a‘ this 
organ resembles Fig. h; the outer tooth most chitinized, black; the 
inner, less chitinized except on its outer margin; recurved at the tip and 
directed cephalo-venlrad. Viewed from beneath, the 9th sternite has 
the caudal margin concave, a pair of elongate median organs directed 
caudad, these organs (c) slender, swollen at their tips, the tips closely 
applied, densely clothed \rith appressed, pale hairs. 

Holotypc, cf', Callanga, Peru. (Rec’v’d from Staudiiiger- 
Bang-Haas). 

Type in author’s collection. 

The specific name is derived from the great Indian nation 
formerly inhabiting Peru. 

Closest related, apparently, to glaphyroptera Phil; suh- 
andina Phil, and apterogyne Phil, of Chile in the greyish color. 
1 have lief ore me specimens of all of the above, excepting 
glaphyroptera, which differs widely from inca in antenna! and 
‘wing characters. 
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Tipula aymara, sp. n. 

)range; costal margin of the wings dark; cross-veins not seamed 
V browTi; radial cells light brown. 

Length, d', 15 mm.; wing, 17 mm.; antenna, about 7.6 mm. 

ixngth, 9 , 13.8 mm.; wing, 14.6 mm. 

Hind leg, d ; fern. 10.4; tibia, 13.3; tarsus about 25.5 mm. 

Hind leg, 9 ; fern., 8; tibia, 9.6 mm. 

Head: Anterior prolongation of front short, light brown; palpi, 
one, shorter than two, brown; 3d about equal to 2d, dark brown 
ai base; pale, yellowish, at tip; 4th, very long, lash-like, twice as long as 
tla rest of the palpus together, yellow. Antennae, segments 1 to 3 
oraib^c-ycllow; remainder brown, with a fine white pubescence; three 
or i')ur bristles at the base of each segment and a single one near the 
inid'ile. Front and vertex brownish-orange; occiput brown; the vertex 
vi;r\' thickly beset with numerous long hairs; this including the whole 
regu^n bounding the eyes, both above and beneath. 

Thorax: Collare orange. Pronotum orange-yellow. Mesonotum, 
pra'seutum and scutum orange without distinct markings; scutellum 
inid postnotum yellow. Pleurae and sternites dear yellowish-orange. 
IlaUercs yellow, knob darker. Legs: coxae, trochanters and extreme 
base of femora light yellow; rest of femora, tibke and tarsi browm; all of 
the coxae thickly beset with long yellow hairs. Wings (see Fig. b) with 
a pale brownish-grey tinge; cells C, Sc, most of 2d Ri light brown; the 
distal half of cell 1st Ri dark brown, forming the stigma; no brown 
scams on the cross- veins or deflections. Radial cells, indistinctly suf- 
fused with very light brown distally; cross- vein r-m slightly margined 
with brown. 

Abdomen: Tcrguni, 1st segment, yellow; 2d brown; 3d, 4th, dark 
brown; 5th, 6th, lighter brown; 7th, 8th, black; the Isl to .5th tergites 
are very deep, so that viewed from the side, they conceal the stcniites; 
the 6tli stemite shows caudally, the 7th is one-third as high as the 7th 
tergite, the Sth stemite subequal to the 8th tergite. Sternum, seg- 
ments one to five, invisible, 6, orange, 7—9, black. Hypopygitun 
(Fig. m). 7th stemite almost straight along the caudal margin; 7th 
tergite, broad, its caudal margin almost straight, very feebly concave. 
Sth stemite (from beneath), broad, the caudal margin with an obtuse 
median notch, the adjacent lobes broadly rounded and clothed with a 
dense bmsh of long yellow hairs; (from the side) (8s) with the dorsal 
margin gently sloping; the tip tmneated. Sth tergite, (8t) reduced to a 
mere strip, its caudal margin rather strongly poncave so that the median 
portion is scarcely visible. 9th stemite (Os) appearing as the half of an 
oval, the outer face sub-shiny, convex, a small group of long hairs on 
its dorsal angle; the dorsal margin strongly bent entad, the proximal 
margin straight, almost in a line with the notch on the Sth stemite, the 
two together making a very deep V-shaped niche; the proximal-ventral 
side is strongly produced into a rectangular ami, projecting entad, its 
tip strongly tmneated, almost touching its fellow of the oiiposite side. 
Looking into the end of the genital chamber (see Fig. nii) there appears 
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to be an appendage to the 9th stemite, a semi-lunar, feebly-chiti^ 
piece (z) flattened and the tip slightly expanded, bearing a frin of 
long pale hairs on its proximal margin, these projecting inward; :i 
tip, the hairs become very stout, bristle-like, blade, and the organ .is 
in two or three chitinized teeth which are directed dorsad and sli: :iy 
outward; underneath the tip of this appendage is a rounded, chitii ^ed 
organ (b) produced caudad into a long spine ; it is black, very con ic- 
uous, occupying the niche between the 9th vStemite and tergitc 
rounded face directed outward through the niche. 9th tergite iit), 
rectangular, its sides square, its caudal angles almost right; on ;he 
caudal margin, a broad median lobe, very obtuse and enlarged a: ihe 
apex, black and very densely clothed with short hairs; the very con- 
spicuous lobe is concave at its tip, projects caudad, the tip very siigiitly 
ventrad. Apical appendages, from the genital chamber: dorsal lying, 
on either side of the median line, an elongate -triangular organ (w) 
broad at the base, directed dorsad and slightly caudad, the tips touch- 
ing, the cephalic margin densely clothed with pale hairs; the opening 
between them (looking into the genital chamber) is elongate-oval and 
in it is a perforate membrane through which the penis is pro]:)ably 
exserted. The ventral lying appendage (a) viewed from the side, roughly 
triangular, one angle directed caudad, another ventrad; caudal face 
gently concave; the whole organ densely clothed with long pale hairs, 
longest on the dorsal margin; viewed from above, it is seen that the 
dorsal edge is thickened, narrowing to the sharp ventral margin 
(Fig. m, a). 

9 Similar to the cT, but antennae much shorter, se^ents 1—5, 
vellow; abdomen, segments 1 — 2 yellow with lateral margin of lergum 
black; segments 2— (>, black, yellowish in the middle of the lateral 
margin of tergites; 7 — 8 black; 9 yellow. Stemites 4- - (3 distended with 
eggs; shoved out of the tergal covering, black with a yellow wash. 
Genitalia: 9th tergite about as long as the 8th, its caudal margin 
broadly impressed medially; appendage to the; 9th tergite broad basally, 
sub-shining, ending in a blunt lobe, its tip rounded, deeply notched, die 
lohies fringed on the inner edge with short pale hairs. From beneath, 
the 9th stemite is very long, its caudal margin deeply notched, the 
valves jirojecting from the middle of this notch, the lateral margins 
lobed and bent inward; 9th stemite very long. (See Figs, s, si). ^ 

Holotype, c?, San Antonio, Bolivia (Reev’d from Staudinger- 
Bang- Haas). 

Allotype, 9 , with the type. 

Types in author’s collection. 

The specific name is that of a native tribe. ''The Ayinaras, 
who constitute the chief ethnical element of the Bolivian 
nation, are in almost exclusive possession of the plateau regions 
and their ddmain also encroaches northward on Peruvian 
territory. The true center of the race lies in the islands, head- 
lands and shores of Lake Titicaca. ” Reclus, Universal Geogra- 
phy, Vol. XVIII, p. 368. 
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This species and the next, parishi, are members of the 
/ nitarsis Mcq't group, possessing elongated antennse in the 
; costal margin of wings darkened, with the remainder of the 
. igs subhyaline, no white longitudinal stripe in under R, 
i. rracea group, as virgo 0. S., virgulata Will); 9 ovipositor 
v/. h remarkably shortened valves; color of the species yellow 
O'- orange with one or more subterminal abdominal segments 
biack. Here belongs longitarsis Macquart, tabida End. (Peru) 
ar.'l appendens End. (which is certainly not a Macromastix as 
its describer believed) from Ecuador, as well as the two new 
species. T, aymara differs from appendens in being much 
larger; veins not seamed with brownish and distal ends of the 
radial cells uniformly suffused with darker. From tabida, it 
differs in wing coloration; not only the penultimate abdominal 
segment is black, but the antepenultimate as well (and most of 
the remaining tergites in the 9). T. longitarsis has a large 
quadrangular brown spot in cell M, near the cubital vein. 

Tipula parishi, sp. n. 

Small; orange; costal margin of wings dark; veins in distal portion 
of the \wng seamed with brown. 

Length, 11.9 mm.; wing, 11. <S mm.; anlennae, about tS mm. 

Middle leg, femur, 8.6 mm.; tibia, 8.8 mm.; tarsus, about 23 mm. 

Head: Anterior prolongation of the front brown; palpi brown. 
Antennae, two basal segments yellow; 3d dull yellow; remainder, base 
black, tip dull yellow; on the Olh and following segments the yellow 
color is very much reduced. Antennal segments covered with a dense 
pale pubescence and a few long black hairs ; the segments arc all elongate- 
cylindrical, the base only a trifle more enlarged than the stem. Front, 
vertex and occiput dull brown; eyes metallic. 

Thorax: Dull brownish-yellow without distinct proescutal stripes; 
the scutum, scutellum and postnotum even darker brown. Pleurae 
yell<iwish-brown, lighter ventrally, passing into the clear light yellow of 
the coxae. Halteres bro^vn, stem a little paler Legs: coxec, trochanters 
and femora yellow, the femora gradually becoming brownish-yellow 
apically; tibiae and tarsi brown. Wings: Subhyaline, cells C, Sc, 
extreme cephalic margin of R, base and tip of 1st Ri, 2d Ri and tips of 
Ro, Rs and R5 brown, the stigmal area rather the darker. Brown seams 
along the cord, including a large seam on the basal deflection of Cui 
near the fork of Cu; cross-vein m seamed with bro\vn. Venation: Rs 
short, arcuated, about as long as the basal deflection of Cui; R2+3 short, 
less than Rs, about equal to R2; cross-vein r-m not .reduced, about 
one-half as long as the deflection of R4+5; fusion of Cui and M3 about as 
long as r-m. 
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Abdomen: Terj^m, segments 1 — 3, yellow, the lateral margin: 
the sclerites broadly brown; on the 4th and succeedings tergites, 
brown lateral margins of the sclerites are paler but suffuse the W; 
segment; 7th and 8th sclerites black; 9th yellow. Stemites, 7th bl,. 
8th black basally; remainder of sternum yellow. Hypopygium: 

Fig. n). 7th stemite and tergite about as in aymara; 8th stemite ra ' 
short, its length scarcely more than the 7th, its caudal margin c' -to 
straiglit, as in the 7th. Sth tergite, broad on the sides, the cait '- 1 ] 
margin quite deeply concave, reducing the median portion very 
sidcrably. 9th stemite (see Fig. n, 9s); cylindrical, rather elongau. .]- 
viewed from beneath (ni) the whole caudal margin is squarely notd i 
this notch toothed and notched again. Viewed from the side, the d( .r<[ii 
margin is straight basally, then straight apically, the angle being 
I.KF; near its tip, produced into a complex appendage (Fig. n, v) 
cephalic ann conspicuously chitinized, black, its caudal margin coui^nic- 
uously fringed with hair. 9th tergite (see n, 'Ot); caudal angles evi'nlv 
rounded; caudal margin gently concave with a distinct blunt median 
tooth, which, on the ventral surface of the sclerite, is seen to be bent 
ventrad and continued cephalad, as an oval organ densely covered 
with minute chitinized teeth on the ventral surface, these denticulcs 
more numerous on the margins. Apical appendages; dorsal-lying, 
viewed laterally, (a), elongate, slender, projecting straight backward, 
the tips expanded, rounded; viewed from above, it is seen that this 
organ is median, but deeply bifid at its tip (n 2 ) , giving the appearance 
of being a paired organ ; the tips are divergent, enlarged apically into a 
rounded knob. Ventral -lying appendage, viewed laterally (b) subequal 
to the dorsal appendages in length, project caudad and slightly dorsad, 
the tips acutely pointed; from above, this organ is broad, slightly 
notched at the tip, and its dorsal surface appears to be concave. 

Holotype, d', Igarape-assu, Para, Brazil, Jan. 26, 1912, 
(H. S. Parish, coll.) 

Type in Cornell University Collections.^ 

T take pleasure in dedicating this interesting species to the 
well-known South American traveller and collector, Mr. H. S. 
Parish. 

This little species is allied to appendens End. but differs 
considerably in coloration; the basal deflection of Cui is Sis- 
tinctly seamed with brown. This insect bears a certain resem- 
blance to aymara but is strikingly distinct in wing coloration 
and hypopygial characters. The flagellar segments in aymara 
are distinctly enlarged at the base; in parishi not at all swollen 
basally, the segments being uniformly cylindrical. 



New Neotropical Tipulince 


357 


lor:.] 


Tipula atacama, sp. n. 

yellow and brown; wings reddish-brown with hyaline spots* 
fer' dark with a light subapical ring. ’ 

9 Length, about 12 mm,; wing, 14.2 mm. 

Fore leg, femur, 6.8 mm.; tibia, 7.6 mm.; tarsus, about 12.5 mm. 

■cad: Anterior prolongation of the front and palpi light yellowish- 
I 3 I -0 the latter darker toward the tip. Antennae, segments 1—3, 
ora- remainder black. Front with a distinct protuberance 

^ -ehind the antennae front, vertex and occiput pale yellow. 

'thorax: Pronotum light yellow, a brown transverse mark in front; 
a s( vci-lunar brown spot on either side behind. Mesonotum, prasscutuin 
4ark brown behind, a broad dark liver-brown median stripe of this 
color beginning near the cephalic margin of the sclerite, broadest in 
front, narrowing behind, reaching the suture; the caudal half of the 
sclerite is thinly grey pruinose; cephalic half, on either side and in 
front, of the median stripe, bright orange; scutum dark brown, thickly 
arev pollinose; scutellum and postnotum dull yellow, brown on the 
sides. Pleurae, brown, more yellowish ventrally; sternum yellow. 
Haltcres yellow, knob slightly darker. Legs (fore only remain) : coxte 
and trochanter yellow; femur, light yellowish-brown, a dark brownish- 
black ring at the tip with a light yellow subapical ring; tibia and tarsus 
brown. Wings: suffused with pale reddish-brown, adorned with hyaline 
spots arranged about as follows: (1) the clearest fill most of cell 1st ISU 
and extends dowm into the base of cell AL, the outer deflection of Ma 
being whitened; (2) in cell IRi above the fork of Rs; (3) In cell C above 
the tip of Sc. Less clear spots are in the center of cell R and, nearer the 
tip; a double spot near base of cells Ra and R^; one at base of i\I and cu; 
pale centers to cells M, Cu and 1st A. Venation as in Fig. d. 

Abdomen: Tergum, light yellow, segments 3—8 slightly darker 
brown caudad; extreme ventral margin of tergites dark browmish- 
black. 8th tergite narrow, especially medially, due to the concave 
caudal margin. 9th tergite (see Fig. u) narrow, moderately long; base 
of the ovipositor cylindrical; the valves (u) broad at the base, rapidly 
narrowing to the slender, sub-spatulatc tips. Oth sternite broad ba sally, 
conical, the valves (e) flattened, blade like, shorter than the upper 
valves. 

Holotype, 9 , San Antonio, Bolivia, (Received from Staud- 
inger- Bang- Haas), 

Type in author’s collection. 

The specific name is that of a native tribe of Indians dwell- 
ing west of the Andes and south of the region inhabited by 
the Aymaras. 

It may be allied to decorata Phil, and frauenfeldi Schin. 
(Chilian species) in the tuberculate front, but is little related 
m other respects. In wing-coloration, alacama shotvs some 
resemblance to flavipennis Phil. (Chile) but is only about half 
as large and shows conspicuous colorational differences. 
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Tipula maya, sp. n. 

Large; thorax brownish-yellow, striped; wings brown; cros.< 
before the fork of R2^.3. ‘ ^ 

9 Length, 28 mm. ; wing, 27,6 mm. 

Fore leg, femur, 14 mm.; tibia, 16,8 mm. 

Middle leg, femur, 15.9 mm.; tibia, 15.4 mm. 

Hind leg, femur, 16.2 mm.; tibia, IS. 7 mm.; tarsus, seg. ; 
mm.; seg. 2, 4 mm.; seg. 3 — 5, 3.5 mm. 

Head: Anterior prolongation of the front, and the palpi, 
brownish-black. Antennae, basal segments bro^vn, flagellimi 
Front, vertex and occiput dark brown, occiput paler. 

Thorax: Pronotiun dull yellow, the scutum and caudal of 

the scutellum brown. Mesonotum, preescutum dull brownish-\-(-llou' 
brighter, ^nllow, along the lateral margin of the scleritc; exiivme 
cephalic margin of the sclerite dark brown, continued backward as a 
narrow median stripe broadening out in the middle but soon bccoaiin(f 
faint and almost obsolete; the lateral stripe begins at the front 
continues caudad; at about one-third the length of the sclerite it forks’ 
the inner branch continuing directly caudad in a line with the maiji 
stem and running to the transverse suture; it is palest medially, the 
edges brown. The outer branch bends toward the edge of the sclerite 
and continues back to the side of the scutum; scutum brown, dark brown 
on the sides and on the caudal margin; scutellum dark brown incdiallv, 
the sides light brown, a narrow yellow stripe on the cephalic margin ; post- 
notum dark brown with a pale narrow, median vitta. Pleurae \xtv pale 
browm except the dorsal edge which is yellow; a dark brown band 
extends from the cervical scleritcs across the dorsal portions of the 
pleurae, under the root of the wring, fusing with the dark brown of the 
postnotum. Halteres dark brown. Legs: coxte and trochanters light 
yellow; femora light yellowish brown, tip broadly and abru]:)tlY dark 
browm; tibia light browm, the tip indistinctly darker; tarsi light brown, 
the tips oc the individual segments dark brown. Wings: Unifonnly 
suffused writh browm; cells C and Sc more yellowish-browm ; stigma 
browm; cell 2nd Ri, R2 and tip of R3 darker brown; a browm seam on 
most of the veins and a brown cloud in cell M at about four-fifths the 
length of Cui. Venation, (see Fig. a) ; Rs long, gently arcuated, twice 
as long as before r; about as long as the basal deflection Cup 
R2+3 straight, R2 about twm- thirds as long as R2+3. The radial cross- vein 
connects Ri with R2+3 before its fork, this distance on R2+3 between r 
and the fork about equal to the cross-vein r-m. Basal deflection of 
R4+5 a trifle longer than r~m; cross-vein m about twice as long as r-w; 
cell 1st M2 about pentagonal, its inner face (segment one, Mh 2) about 
as long as the cephalic face (segment two, Mn.2) ; cross-vein m<ii oblit- 
erated by fusion. Petiole of cell Mi about as long as this cell. Cuj about 
as long as the deflection of Cui. 

Abdomen: Tergum, segment 1, yellowish on basal half, dark 
brown on caudal half and on the sides; segment 2 deep reddish-brown 
with an indistinct dark brown median stripe and lateral margins; in the 
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- an interrupted narrow grey transverse stripe; seoments 3 7 

r, but the transverse grey impression is close to the" base ‘of the 
o; segment 8 narrow, its caudal margin with an obtuse median 
and an obtuse notch on either side (see Fig. t); 9th dark brotvn-' 
,es yellow, on segments 4-^(3 darker, brownish. Upper valves of 
•ipositor (u) very slender, the tip not enlarged; 9th sternum lone, 
utal margin deeply notched; valves short, acicular (1). 

nlotype, 9, Aguna, Guatemala, Cent. Am. (alt. 1030 ft f 
(), 1902, (Dr. G. Eisen, coll.) 
i vpe in U. S. Nat. Mus. Coll. (No. 15,075). 
he specific name is derived from an ancient tribe of Indians 
dwelling in Yucatan and the adjoining parts of Guatemala, 
famous for their high degree of culture and the wonderful 
structures that they built. 

In the size and wing-coloration, this species suggests certain 
members of the oblique-fasciata group, (oblique-fasciata Mcqt. ; 
craveri Bell), but differs notably in venationab and leg-charac- 
ters. In general color it resembles the next species, fimipennis, 
of Peru. 


The venation is very like Ilolorusia Loew, and it is quite 
possible that ntaya may prove to belong to this genus. It is 
much smaller than nibiginosa Loew, which has the wings more 
uniform, dorsal thoracic stripes not clear, petiole of cell Mi 
short, etc. 

Tipula fumipennis, sp. n. 

Large; thorax dark brown; wings bro’wn; tarsi very long. 

9 Length, about 19 mm.; wing, 23 mm. 

Fore leg, femur, 13.0 mm. ; tibia, 14.5 mm.; tarsus, about 35 mm. 
Hind leg, femur, 13 mm.; tibia, 15.3 mm.; tarsus, about 39 mm. 

Head: Anterior prolongation of the front rich reddish-brown* 
palpi dark brown. Antennce basal segments reddish; flagellum broken! 
Front reddish; vertex rich reddish-brow, pale, almost wliitc medially' 
this pale color including the occiput. 

Thiirax: Pronotum rich brownish-yellow with two parallel dark 
brown marks on either side of the median line. Mesonotum, pr^scutum 
dark chocolate brown without distinct stripes; scutum and scutellum 
gradually paler brown, the postnotrim yellowish with a very narrow, 
mdistinct median brown line. Pleurae, propleurae and cephalic portions 
01 the mesopleurae dark brown, except a very broad, conspicuous, yel- 
low band running across the dorsal portions of the pleurae from the 
pronotal scutellum back to under the \ring-basis; remainder of pleurae 
jeuow. Halteres brown, extreme base of stem yellowish. Legs; cox^, 
^ enoi and middle, dark brown, hind coxae lighter, yellowish-brow; 

brow. Wings: Infumed with brow; cells C 
brighter, yello^vish; above the stigma grey; stigma and cell 
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2 d Ri dark brown; a brown cloud at the origin of Rs; veins brt'.;dlv 
margined with the dark-ground color leaving the centers of the /rljs 
pale. Venation: Rs rather long, somewhat angulated basally; 
about one-third longer than R 2 ; cross-vein r connects R 2 far beyon > the 
fork of R2+3; deflection of R4+5 and r-m about subequal; sides of the 
elongate cell 1 st M 2 parallel, petiole of cell Mi short, only about one- 
third as long as the cell; cross-vein m~cu indicated by a point, Cu 
one-half longer than the basal deflection of Cui. ^ 

Abdomen: Tergum, brown, 2d segment deeply impressed ir; the 
center, except at the median line; lateral margins of the sclerites with a 
basal yellow triangle; stemites yellowo caudal margins darker, brownish 
Ovipositor; Segment 9 short, the valves slender, but flattened liade- 
like; lower valves, short, very high, blade-like; nearly twice as liio-h 
as the tergal valves. 

Holotype, 9 , Piches and Perenc Vs., Peru, 2000-3000 feet 
(Pres, by vSoc. Geog. de Lima). 

Coll. U. S. Nat. Mus. (No. 15,074). 

Microtipula, gen, n. 

Antennae elongated in the cf and apparently 12-segmcnted, the 
flagellar segments very elongated, clothed with a long, pale pubescence; 
two or three bristles at the base of each segment and, usually, one near 
the middle. Anterior prolongation of the front short; nasus not dis- 
tinct. Wings: Sc long extending beyond the origin of Rs to a distance 
about equal to R 2 f 3 ; Rs long, gently arcuated, not quite as long as 
cross-vein r at the fork. R 2 indicated only basally, its tip attophied. 
Cross-x^ein r-m short, about as long as r; cross-vein nt long, a little less 
than the basal deflection of cross-vein vi-cu obliterated by the 

touching of Cui and M 3 . Hypopx’gium complex, penis very long. 

Type, AI. aniazonica, sp. n. 

This genus is proposed for a tiny species from Pastern 
Brazil, which, by its combination of characters, will not fit 
into any of the existing genera. In its venation (i. c. oblitera- 
tion of the terminal section of Rj the species suggests certain 
Dolichopezine genera. In m 3 " key to the Dolulwpezini* it 
W'ould not fit in either of the primary sections; in the Mrgfi- 
tocera group because of its complex hypopygium or in the 
Dolichopeza group because of its 12 -segmented anteunte. It 
bears a slight resemblance to Megisiomastix which has a very 
different hypopygium and 13-segmented antenna. I prefer 
to believe it to belong to the Tipidini. In Skuse's keyt to the 
Tipuline genera it would run down to Habromasfix of Australia. 
However, this genus as well as all the Tipulini known to me, 

*Psychc; Vol, 19, p, 64 (April, 1912). ^ ^ . ir < • 

IDipt, Austral.; pt. 8; Tipul, longipalpi (Proc. Linn. Soc. N. S. W.; Vol. 0 , 
(2d series). Pel). 26, 1890; p. 78-Sl.) 
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]i.. the terminal section of R, more or less preserved.t I 
pr ier to believe that the species represents a new genus to 

:ch I have applied the above name from the small size of the 

-uded form. 

Microtipula amazonica, sp. n. 

Bluish grey; d' antennae elongated, 9 short; wings hyaline with 
1)1 uwn markings. 

c? Length, 6.2 mm.; wing, 7.2 mm.; antennae, about 5.5 nim. 

Fore leg, femur, 4.4 mm.; tibia, 5.9 mm.; tarsus, 9.4 mm. 

Middle leg, femur, 4.5 mm.; tibia, 5.3 mm. 

9 Length, about 6.8 mm.; wing, 7.4 mm. 

Fore leg, femur, 4.9 mm. ; tibia, G mm. 

]\Iiddle leg, femur, 5.2 mm. ; tibia, 5.3 mm. ; tarsus, about 9.4 mm. 

Hind leg, femur, 4.9 mm.; tibia, 5.4 mm.; tarsus, about 10 mm. 

o' Head; Anterior prolongation of the front short, dark brown; 
pali.>i, lighter, yellowish-brown. Antennae, segments 1 — 2 , yellowish- 
brown; segment 3 brown; remaining segments dark brownish-black, the 
segments elongated, not enlarged basally, covered with a long pale 
jRibescence; a few long dark basal bristles. Front brown; vertex and 
occiput clear bluish-grey. 

Thorax: Cervical sclerites bluish-grey; pronotum clear light grey, 
unmarked. Mesonotum, prccscutum greyish with a thick blue-grey 
bloom, especially thick on the sides and in front, leaving a cuneiform 
median mark, grey; scutum and scutellum grey; postnotum with a 
decided blue-grey bloom. Pleurae bluish-grey. Halteres brown, the knob 
dark brown. Legs; coxae yellow, greyish pruinose on the front; tro- 
chanters dull yellow; femora yellow, the tip broadly dark brown; tibicC 
yellowish brown, the tip darker; tarsi browm. Wings; Subhyaline; cells 
C and Sc dark brown; stigma oval, brown, filling in the tip of cell 
1 st Ri and the extreme base of cell 2d Rl. Tip of cell 2 d Ri, most of 
cell R 3 , cephalic portion of R; median portion of M, and seams along 
most of the veins paler bro\\m. Venation (see Fig, i) as in the genus. 

Abdomen: Tergaun, segments 1 — 2 yellow, dark brown apically 
and on the sides of the sclerites; 5th dark brown, except the basal 
third; Gth mostly yellow, darker, almost black, on the apical half and 
along the lateral margin of the sclerite; 7th black; base of Sth suffu.sed, 
black. Hypopygium (see Fig. q) : Sth stemite rather long, at least twice 
as long as the 7th and even higher; Sth tergite short, about two-thirds 
as long as the 7fh and not as deep. 9th stemite, viewed from the side, 
rathiT short, the ventral margin about straight, the caudal end gently 
rounded, with an appendage (e) ; dorsal side with a rounded, chitinized 
black knob; appendage of the stemite broad, bi-lobed, the ventral lobe 
with a long flexible, fingcr-like tip projecting caudad and dorsad; the 
upp(T, or cephalic, lobe lying closely ap])resscd to its dorsal margin, 
riongate-cylindrical, rather fleshy. Olh lergitc (in the drawing, Fig. q. 9, 

tPclilkea End. show a S]x.Ties in which R 3 seems to be present: the venation, 
ai'iparently, is misinterpreted in the figure, (Zool. jahrh.; Voi. 1^2, pt. 1. p. 15.) 
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the 9th tcrgite is seen from a dorsal aspect) viewed from above, :an. 
gular with a very deep oval notch, the lateral lobes squarely tru; .ed 
at the tips, clothed with long hairs, these longest at the apex; a fev. 
on the ventral face. Penis (p.) extremely long and slender pro; .i^g 
far beyond the genital chamber and is almost half as long as the lob 
abdomen. 

9 Like the d', but antennje short; segments 1 — 5 light y -o^v. 
these gradually darkened; pleurae lighter grey; dark femoral tips t 
^)road. Abdomen, tergum, segments 1—2, yellow, tip and n rgin 
darker; segment 3 almost all black except the base; segments 
yellow except the black lateral mar^n; se^ents 6—7 black; of 
abdomen yellow; valves of the ovipositor quite short and blunt. 

Holotype, d, Igarape-assu, Para, Brazil, Jan. 29, U)12, 
(H. S. Parish, coll.) 

Allotype, 9 , same locality and collector; Jan. 27, 1912. 

Type in Cornell University Collection. 

This insect differs considerably from all the described forms 
in its small size and blue-grey coloration. 


EXPLANATION OF PLATES XXIV, XXV, XXVI. 

The wings are all drawn to scale by the projection microscope in Cornell 
University. 


Wing of 9 Tipula maya, sp. n. 

Wing of 9 Tipula aymara, sp. n. 

Wing of d Tipula inca, sp. n. 

Wing of 9 Tipula atacama, sp. n. 

Wing of d Tipula gualo, sp. n. 

Wing of 9 Tipula smithi, sp. n. 

Wing of d Tipula armatipennis , sp. n. 

Wing of d Pachyrhina trinidadensis , sp. n. 

Wing of 9 Microtipula amazonica, sp. n. 

Hypopygium of Pachyrhina trinid^ensis . (lateral aspect). 8t, 9t=8th 
and 9th tergites; 7s, 8s, 9s = 7th-9th stemites; c equals dorsal apical 
appendage, j 1 = ventral apical appendage enlarged, j. 2 is tip of dorsal 
apical appendage enlarged. 

Hypopvgium of Pachyrhina macrosterna, sp. n. The ventral apical appen- 
dage'enlarged. ki tip of dorsal apical appendage, enlarged. 
Hypopygium of Tipula inca (lateral aspect); h, (dorsal aspect). 
Hypopygium of Tipula aymara (lateral aspect) 
mi. Looking into the genital chamber. 

Hypopygium of Tipula parishi, sp. n. (lateral aspect), 
nd ventral aspect; n 2 , tip of dorsal apical appendage. 

Hypopygium of Tipula armatipennis . (lateral aspect), p-part ot the 
exserted penis. 

Hypopygium of npida (lateral aspect. 

Hypopygium of Microtipula amazonica (lateral aspect). (N. u.— me jtu 
tergite is shown from a dorsal aspect.) 

Ovipositor of Pachyrhina macro sterna, (dorsal aspect). rp. 

Ovipositor of Tipula aymara (dorsal aspect). 8t, 9t-8th and 9th terg • 
u = upper valve (tergal); 1 = lower valve (sternal). Si = ventral aspea. 
Ovipositor of Tipula maya. (dorsal aspect). 

Ovipositor of atacama (dorsal aspect). ..enprt 

Ovipositor of Tipula armatipennis (ventral aspect). Vi, late « p 
9s=9th sternite. , ^ i 

Fig. w. Ovipositor of Tipula smithi, (dorsal aspect). Wi, lateral aspect. 
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1. Description. 

H. F. Jayne (1882) in his ‘'Revision of the Dermestidae of 
the United vStates ” gives the following description of Trogoderma 
fur sale, whieh he says is identical with T, inclusum: 

‘‘T. inclusum (Lee.) — Oval, somewhat oblong, black, clothed with 
moderately long, semi-ercct black pubescence. Elytra with four sinuous 
confluent bands of red, bearing whitish pubescence. Head coarsely 
and densely punctured, quite sparsely pubescent. Eyes deeply cmar- 
ginate in front, not very prominent. Antennae testaceous. Thorax 
finely punctate, moderately pubescent. Elytra black, with four irregular 
bands of red, bearing grayish pubescence, the rest with sparse black 
pubescence, coarsely punctate. Body beneath piceous, coarsely punctate, 
with cinereous recumbent pubescence. Antennal fossa deep, occupying 
nearly all the space between the front and lateral margins. Prosternum 
short, moderately wide, convex, not carinate. Abdominal segments 
rufous, apical margins paler, pubescent. Legs rufo- testaceous. Length 
.08—16 inch; 2 — 4 mm. Male antennal joints 1 and 2 large, 3^ very 
small, 5 — 11 forming the club, which is not deeply pectinate. 

“Female. Antennal joints 1 and 2 large, 3 — 7 small, 8 — 11 forming 
the club. T. tarsale and T. pallipes are identical with this species.^’ 

F. H. Sn^w (1882) gives the following description of the 
larva and pupa. “In Dr. Hagen’s list of Museum pests ob- 
served in Cambridge,” published in the Proceedings of the Bos- 
ton Society of Natural History, Vol. XX, I find no mention of 
the above species, and in order that eastern collectors may 
guard against its introduction into their cabinets I give the 
following brief description of its larva and pupa. 
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LARVA. 

“Measurements, when full grown: Length, exclusive of car M 
hairs 0.4 mm.; inclusive of caudal hairs, 8 mm.; breadth, 1.0 , 
Upper dermal surfaee reddish brown; lower surface vitreous wh: : 
entire surface covered with short, soft, yellowish brown hairs; c i, 
stigma tic orifice surrounded by a stellate tuft of longer setose hair, sf 
variable length and of the same color as the general hairy cover: 

The uiiper surface of the last three segments is entirely concealed Iv a 
dense mass of short, erect dark brown hairs .so nearly equal in lengtl: :i3 
to present the appearance of having been cut off with shears, like Uie 
bristles of a very compact brush. The sides of the upper surface of i :ie 
two preceding segments have a similar covering. The two caiir’al 
appendages, which attain one-half the length of the body are noiu.'c- 
ably separated when the larva is in motion, often appear to the eye to 
consist each of a single, stout, elongated bristle, but, under the nnero- 
scope, are seen to be conaposed in each case of from twenty to 
twenty-five hairs. 

PUPA. 

“Length, 4 mm.; breadth, 2 mm. 

“Enclosed within the larval skin, and visible only from above, 
where the larval skin is longitudinally split open along the median 
dorsal line from head to anal segment. Abruptly narrows to a point at 
the anal extremity. Removed from larval skin, the entire surface of 
the pupa is seen to be covered with short, soft, light yellowish brown 
hairs except at the center of dorsal surface which contains three 
minute transverse incisions or furrows. The airterior margin of each 
furrow is straight wMe the posterior margin is curved. Examined 
under the microscope, both margins of each incision are seen to be 
minutely dentate, but the teeth of the postenor margins arc more 
prominent than those of the anterior margins.” 

Dr. Snow has apparently obtained and measured larvae of 
the average size, for the larvae attain a much larger size than 
5.4 mm. We have collected and raised a large number of 
specimens which have attained the size of 7 mm., and not 
infrequently do we obtain larvae as long as 8 mm., exclusive of 
the caudal hairs, and 10 mm. including the caudal hairs, "^he 
breadth of such specimens is 2.5 mm. Very frequently in the 
full grown larvae the upper surface of the last fivTj segments is 
entirely concealed by the dense mass of hairs and the si es o 
the upper surface of as many as four of the preceding segmen s 
have a similar covering. 

The life history of T. tarsale has never been worked out, 
and a few scattered notes, most of which are subsequent y 
quoted in this paper, comprise the literature on this well 'nown 
museum pest. 
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2. Distribution and Damages. 

C. V. Riley (1883) says, ‘‘It is in fact the most common 
riuseum pest in this country and it is strange that Dr. Hagen 
\n his paper on museum pests does not mention it. It is by no 
irscans peculiar to the West as the Professor seems to suppose. 
Here in Washington it is by far the most dangerous enemy to 
insect collections, and much more frequent than Anthrenus 
v.irius. In the field its larva is occasionally found in the 
cracks of hollow trees and similar situations, feeding on dead 
insects, but it is far more common in the deserted cells of 
Pelopoeus, Odynerus, Anthophora and other Hymenoptera, 
that store their cells with spiders or other insects.” 

The various notes on this beetle plainly indicate that in the 
United States it is distributed from coast to coast, and that it 
is especially abundant in the northern states. As a museum 
pest no other beetle can do more harm than T. tarsale which 
when once introduced into a building, is by no means easy to 
exterminate. Mounted insects especially suffer from the pest 
and large collections are often wholly destroyed by the larvae. 
Here at the University of Wisconsin, as well as in numerous 
other places, in spite of the great pains taken in frequently 
inspecting the insect boxes, and in keeping them tightly covered, 
a large number of useful as well as rare specimens belonging to 
Dr. William S. Marshall are annually destroyed by the larvae. 
Dr. Marshall says that they have even entered Riker mounts 
and eaten the insects contained therein. Not only do the 
larvsc attack animal matter such as dried insects, cocoons, furs, 
skins, wool, feathers, etc., but very frequently they arc found 
devouring vegetable matter as cereals, seeds of all sorts, nuts, 
and even spices. In the University Drug Collection they were 
fottnd by the thousands devouring flax and cotton seeds which 
had been stored away for a long time. 

F. H. Chittenden (1805) in a paper on some Dermestid^e 
says, ”T. tarsale Melsh., a common museum pest, was found 
to infest flax seed, castor beans, and cayenne pepper that 
had been on exhibition in the museum of the U. S. Dept, of 
Agric,, the larvae being reared from the eggs deposited in these 
substances and the adults having been bred from other larvae 
feeding on them.” 
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L. 0. Howard (1904) in the extracts from corresponder 
gives the following note: “Dr. George S. Yingling, Tiff' 
Ohio, sent to this office (U. S. Dept, of Agric.) with accompaii 
ing letter dated May 30, 1903, a glass charm with stcrli 
silver band, inclosing a common French beetle, frequently us 
as an ornament, together with larva of the cabinet bee- 
(T. tarsale) which was destroying it. By careful examinati 
of the top of the charm it was seen that there was a crack lar. ■ 
enough for the admission of the larva when it was young.” 

Another note, found in Insect Life (1894) is as follo'..-,; 
“Trogoderma tarsale (Melsh.). Breeding by thousands in 
silkworm cocoons in the U. S. Gov't Bldg,, a well-known 
museum pest, probably identical with European species. “ 

3. Life History. 

T. tarsale may be found in all stages of development through- 
out the year in welLheated buildings. Under favorable con- 
ditions such as are found in the average museum, with the 
ordinary room temperature and plenty of food, I have obtained 
two and a partial third generation in one year. Some of the 
specimens which hatched in January metamorphosed in June 
and some of their young in turn matured and laid eggs in 
October, thus giving rise to a third generation before the end 
of the year. 

The beetles usually pair on the day following their emergence 
from the pupal skins. The eggs, varying in number from as 
few as three to as many as sixty, arc laid in convenient places 
from three to five days after copulation. The young larvae 
hatch from ten to fourteen days later, the time depending 
largely on temperature. Under ordinary room temperature 
they hatch on the average in twelve days. The larvae, almost 
immediately after hatching, begin to feed on the material at 
hand and, as a rule, do not w^ander unless the food is decidedly 
poor or scarce. Quite frequently a large number oUthem hatch 
in the same insect which had reared the parents and very 
seldom they desert it until it is almost completely devoured. 

In one case eighty-six larvae hatched in the dry body of a 
May-beetle [Lachno sterna) in which the parents had completed 
their life history, and, although several other dried insects 
were present in the same small dish, they were not attacked 
until the May-beetle was almost completely devoured. The 
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.>wtli of the larva depends to a considerable extent on temper- 
.ire and the abundance of food, and it is retarded by cold 
ather and scarcity of nourishment. 

The foregoing factors, however, are not always the cause of 
,\v development. I have noticed that in almost every brood 
; .re is a wide variation in the growth of the various specimens 
:ider identical external conditions. Very often some speci- 

i. v ns attain full size, metamorphose, and produce young long 

j. itore others are half grown; but not infrequently do these 
young overtake the other members of their parent group and 
even reach maturity much sooner under the same conditions. 
Tlie small, oblong, white eggs are apparently all of the same 
size and yet some of the larvae hatching from them seem to be 
unable to get started in their development. The majority of 
the specimens, however, mature in about the same length of 
time, which is from five to six months. 

Another very interesting thing which occurred regularly in 
these studies is the fact that frequently some individuals attain 
an apparently full size within a comparatively short time, but 
do not enter the pupal stage for a surprisingly long period 
thereafter. These larvge are active, continue to feed, and are 
normal in their behavior, but there must somewhere be a cause 
for the sudden halt in their development. We are keeping in 
the laboratory a large number of larvae which have been full- 
grown for over two years, and even very favorable conditions 
do not seem to effect a metamorphosis. A number of speci- 
mens are being kept under different conditions, but thus 
far nothing entirely conclusive has been obtained. 

Summary of Variations in the Life History of Different 
Individuals of the Same Generation. 

1. The adults lay eggs from three to seven days after 
en?ergence. 

2. The number of eggs laid by different individuals varies 
from five to &xty-two in number. 

3. The eggs hatch in ten to sixteen days, depending largely 
on temperature. 

4. Larval life lasts from five to forty months or more.* 

5. The time of pupation is from eleven to seventeen days. 

0. The age of adults varies from ten to thirty-two days. 

’“At present we have a number of live larvae which have lived forty months. 



'372 Annals Entomological Society of America [Vol. \ 

4. Moulting. 

There is an extremely wide variation in the rate of moulti - t 
and the number of larval skins shed by the different individnrj.; 
of this species. In general, under normal conditions, t-^e 
larvse moult once in about every two weeks, but there are marsv 
peculiarities worthy of mention. The same specimen often 
sheds its skin very irregularly, sometimes within ten days and 
then again, under practically the same conditions, not until a 
period of three weeks or more has elapsed. In general, growincr 
individuals moult more frequently than do those which have 
attained their full size. Specimens which are slow in their 
development, as a rule moult less frequently than do the larva? 
which develop at the average rate. Not infrequently, however 
does a decidedly slow growing specimen moult almost regularly 
once in every two weeks. The full grown larvae, previously 
spoken of, which continue to live for a long time before entering 
the pupal stage, have, in general, a decidedly slow rate of 
eedysis. The average rate is about once in every four weeks 
and this gradually decreases as the specimen grows older; but 
here again there is a wide variation, the different specimens 
moulting once in a period of time which varies from three to 
nine weeks. 

Thus we see that the number of moults is by no means 
constant. The majority of the specimens which complete 
their life history in about five months shed their skins from 
eight to twelve times, whereas, many of the individuals with 
the prolonged larval history moulted more than twenty times. 
The greatest number of moults which I have recorded to the 
present time for any individual is thirty-two, but the number 
will probably be much greater as these larva? are still alive 
and in apparently good condition. 

The larvae never eat their own skins nor the skins of otfier 
individuals of this species, even though they may be in a starv- 
ing condition. This was conclusively proved by placing 
specimens singly, or in numbers, in glass vials for the purpose 
of starving the larvae, and even after many months of starvation, 
and after the larvae had moulted several times, the skins were 
never atacked. 

Shortly before moulting the specimen becomes inactive, and 
a split soon appears in the larval skin along the median dorsal 
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]i ; this extends from the head, through the thorax and partly 
^1, vii the abdomen. The larva bends over and assumes a semi- 
ci alar position which permits the extrication of the thorax and 
,;i. The legs are then pulled out of their coverings and 
ti'. light colored larva crawls out of the exuvia. Its new, soft, 
cl; ;inous covering soon hardens and assumes the natural 
vt tiowish brown color within a few hours. 

C, V. Riley (1883) in an article on the number of moults 
length of larval life as influenced by food, says, “Since 
MVirch 13, 1879, we have kept two larvae of that common 
museum pest (Trogoderma tarsale) in a light tin box with an old 
silkworm cocoon. They were half grown when placed in the 
box. On Nov. 8, 1880, there were in the box twenty-eight 
larval skins, all very much of a size, the larvae having apparently 
(rrown but little. The skins were removed and the box closed 
again as tightly as possible. Recently, or after a lapse of two 
vears, the box was again opened and wc found one of the larv® 
dead and shriveled up, but the other was living and apparently 
not changed in appearance. There were fifteen larva skins in 
the box. We cannot tell when the one larva died, but it is 
certain that within a little more than three and one- third years 
two larvae shed not less than 43 skins, and that one larva did 
not. during that time, appreciably increase in size. 

■'We know of no observations which indicate the normal or 
average length of life or number of molts in either Tenebrio or 
Trogoderma, but it is safe to assume from what is known, in 
these respects, of allied species, that in both the instances here 
referred to, but particularly in the case of Trogoderma, develop- 
ment was retarded by insufficient nutrition and that the frequent 
molting and slow growth resulted therefrom and were 
correlated.” 

^ly observations and numerous expenments on the starva- 
tion of T. tarsale do not corroborate Riley’s statement that 
insufficient nutrition of larvae in all stages of development show 
that a lack of nutrition retards the frequency of moulting. 
Specimens which ordinarily on favorable diet moulted once in 
two weeks, moulted on the average less than half as frequently 
when deprived of food. 

Summary of Variations in Moulting. 

1. Larvae shed their first skin from four to nine days after 
hatching. 
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2. The period between the next succeeding moLi. • • 
growing individuals, varies from nine to thirty-six days. 

3. The number of moults in different individuals 
from eight to thirty-two or more.* 

4. The rate of moulting in full grown larvae, more one 
year old, is once in eighteen to sixty-five days. 

5. Specimens under starvation moult once in foun-.on to 
seventy-eight days. 

5. Pupation. 

When the larva reaches full growth the pupa begins to form 
within the last larval skin; and from three to five day> later 
the skin splits down the median dorsal line and the ligln-vel- 
lowish pupa is exposed. The period of pupation lasts from 
eleven to seventeen days, though this may be considcrablv 
increased by low temperature, and we have noticed that the 
males are somewhat more precocious than the females. When 
the insects are fully developed they emerge through the lar^^c 
dorsal opening of the pupal skin. Should a specimen be 
forced out of the larval case when not fully matured though 
capable of locomotion, it invariably returns to its former 
position within the protective larval skin upon coming m 
contact with it. The females, after their elytra attain the dark 
adult color, usually remain in the pupal cases a day or two 
longer than the males. The average life of the adult insect 
lasts about three weeks. 

G. Courtship and Mating. 

The females, on the day of their emergence, avoid the male 
specimens, but the follovring day or later they become submis- 
sive and copulation takes place. The mnle on coming m con- 
tact with a sexually excited female rubs his antennae against her 
abdomen and then quickly turning around brings titc p^int of 
his abdomen in contact with that of the female. Promiscuous 
mating is general; a male usually impregnates a number of 
females and a female usually accepts several males. It might 
be well in this connection to mention the fact that the sense of 
smell is not well developed in this species. Experimental work 
shows that male specimens are unaware of the presence of 
sexually excited females, even when they are but a very short 
distance apart. 

*Somc of the larvae previously mentioned as having already almost 
three and a half years, have up to the present time moulted thirty-lwi* I'iiwt. 
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large number of females, immediately after the completion 
of .amorphosis, were placed in separate vials and not allowed 
f-: ertilized. In a single case only were there any eggs laid and 
were only three in number. The life of non-pregnant 
fenv ^ is, in general, somewhat prolonged. It was also found 
thai xtremely small female specimens are sterile. 

7. Feeding. 

'] iie wide variety of substances upon which this species can 
subsist has already been mentioned when speaking of their 
ravages, but it might be well to give the relative value of some 
of the substances as food* for the larvae. The pests seem to 
thrive best on dried insects and fish, and although they can live 
on vmol and feathers their growth is decidedly slow when they 
feed on these materials. A number of specimens immediately 
after hatching were placed on a feather diet and, although they 
are now over two years old, they have grown but very little. 
When they were a year old they were very little larger than the 
newly hatched individuals, and at the end of the second year of 
life, they reached a meager size equal to that which specimens 
fed on insects ordinarily attain in two weeks. Their develop- 
ment on wool is even slower. 

F. IL Chittenden (1897) says, “One jar of flaxseed from the 
museum exhibit of the department is infested chiefly by this 
common museum pest. Many of the larvae may be seen 
through the glass, and large patches of their yellowish-brown 
gnawings and excrement show where they have been at work. 
In castor beans a few larvae were present. 

''That these species of Trogoderma can subsist on a vegetable 
diet is as positive as it is surprising. No other Coleopteta to 
my knowledge live on oil seeds, and I had nearly arrived at the 
conclusion that as this form of matter was the nearest approach 
to animal food available, that these insects could only thrive on 
such vegetable substances as contain a considerable portion of 
oleaginous matter.' Judge of my astonishment, then, when a 
tew weeks after the discovery of the Trogoderma living in oil 
seeds. Dr. Howard brought me a box nearly full of cayenne 
pepper in which were several Trogoderma larvfe. The most 
caretul search failed to show even fragments of that well-known 
red pc|)])er pest, Sitodrepa panicea, or of any other insect than 
the dennestid. Subsequently the adult was reared and proved 
to he Trogoderma tarsale. 
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“It seeming desirable to ascertain if this species n u 
breed on so pungent a substance as cayenne pepper, f ^ 
adults were confined with a quantity of this condimc: 
due time larvas appeared and when examined August -ii ^ 
nearly ten weeks from the time the eggs were deposited, /.j-e 
vigorous condition, the average individual measuring 
of an inch in length, or about half that of the full-grow;, i^rva 
Toward the end of September, while passing through ' e nm 
seum of this department, my attention was attractei,: hv 
accumulation of powder and dust about the edges of an. cxiiibij 
of peanut oil cake, and another of Indian turnip biniis ^ 
great number of the larvcC and their cast skins were found 
under and on the under surface of the cakes; also in flour and 
meal prepared from peanuts. The Indian turnip bulbs werf 
very old and dry, and might have been on exhibition twenty 
years or more. 

“When this insect infests a substance of similar color and 
consistency to flour and meal only a few larvae are sufficient, on 
account of their extraordinary habit of frequently molting, to 
occasion alarm. In fact, appearances are much worse than the 
reality. Thus, in a small box of peanut meal in which these 
larvae had taken up their abode, about forty larval skins had 
accumulated when examined September 27, completely cover- 
ing one -half of the surface of the meal, and giving the impression 
of a whole colony of the insects. 

“After the experiences narrated I was prepared for almost 
.anything, and was expecting that as this species was as nearly 
-omnivorous as the preceding, it would in time be foulid like 
them to granivorous. Having convinced myself by the 
process of ‘reasoning by analogy’ that the insect must be a 
grain feeder, I had resolved to experiment with a view of ascer- 
taining if the species would feed upon cereal food. A compul- 
sory delay of a few days saved me the trouble. While the^ 
Division of Entomology was moving into new quarters a bag 
of “Saskatchewan fif” spring wheat, formerly kept in stock for 
gratuitous distribution, and described on the label as a hard, 
amber variety with an exceedingly heavy grain, was unearthed, 
in- which the larva of this insect was living, there being present 
no other insects except a colony of Anthrenus and a single stray 
Silvanus. In fact, this grain is so hard and flinty that weevils 
would mot flourish on it. 
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- oon afterwards I found larvae in another lot of wheat 
infe- Silvanus, and in corn containing Calandra oryza 

and 'dier small beetles. About the same time, Mr. Frank 
gen 1 brought me larvae found in beehives, where they appar- 
ently ed upon propolis, or bee glue. There are several recorded 
inst;v of Dermestes lardarius feeding upon wax,* or,, more 
nroV" speaking, honeycomb, and it is therefore fairly certain 
that Trogoderma has the same habit, although not previously 
reported in beehives. 

“Among the divisional notes I find one recording the receipt 
of six larvae of this species in a box of red pepper, from a cor- 
respondent in Utah, November 22, 1882. These larvae were 
kept in the box of pepper for a year, at which time fifty-four 
cast skins were noticed. The box was examined January 14, 
1887, or over four years from the time of its receipt, when two 
larvae and seventy more cast skins were found, but no trace of 
beetles, although it had been kept closed, so that it was 
impossible for either larvae or adults to escape. It is very 
obvious that four larvae, or the beetles that developed from 
them, had died in the interim and were then devoured by their 
fellows. In any case, the adult was not reared, and no published 
statement was made of the larva having been found living 
in the condiment. 

“The capability of this species to breed in other seeds was 
demonstrated by the discovery of the larvae living upon “kolu”, 
an edible leguminous seed somewhat resembling a cowpea. 
The insect had evidently been first attracted by the dead 
bodies of the original inhabitant of the seeds, the weavil, 
BrucRus chinensis, but had afterwards fed upon the seeds, even 
hollowing them out and leaving only the empty shells. In a 
similar manner, larvae were found, together with those of 
Attag;pnus, in millet and pumpkin seeds that had formerly been 
inhabited by the polyphagous Indian-meal moth, Plodia 
inter punctella,'\ 

In the case of the six larvae found in the red pepper it is not 
likely that four of them metamorphosed, because if they had 
it is certain that they would not have been entirely devoured by 

*Sec Lintner’s 6th Report, pp. 122-123; Dublni (L'Ape e il i>uo Governo, 1881, 

p. 266 .)” 

“tSince the preparation of this paper was completed Dr. John Hamilton has 
recorded the breeding of Trogoderma tarsale in packed figs (Canadian Entomol- 
ogist, Vol. XXVIII, p. 262, Oct., 1896).” 
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their fellows. The hard chitinous covering and the elyt ^re 
never completely devoured even by starving specimens, it is 
much more probable that they died in the larval stage an. vere 
later devoured by the other two larvae; or they miglv. i^ve 
shrivelled up and darkened, and were thus easily overt: ked. 
That the two larv!£ which were present four years later wev uvo 
of the original six is highly probable. There are several .ry^ 
in our laboratory which were obtained three years ago, vhen 
they were full grown, and they have apparently not di nged 
any since. 

8. Variation in Size. Among the Adults. 

The adult male specimens are smaller, as a rule, thari the 
female insects, but the small individuals are not necessarily 
always males. There is an extemely wide variation in the 
sizes of both sexes which in the adult stage vary from 1.2r> mm. 
to 4 mm. in length, the width also being proportionate. It is 
difficult to determine just what is the cause of such a pronounced 
difference. Although poor nutrition gives rise, in general, to 
smaller insects, very small individuals also appear among the 
large ones which have lived under very favorable conditions. 
A marked variation in size of the different larvae of the same 
brood is apparent within a few days after they hatch. Obser- 
vations show, however, that the small, slowly developing larvae 
do not alw^ays give rise to small adults, as in some cases it is 
merely a matter of taking more time for development. 

9. Phototactic Reactions and Death Feigning. 

The larvae immediately after hatching manifest a strong 
negative reaction to light, concealing themselves in any avail- 
able shaded area. If placed near a window they at once begin 
to crawl away from the light, and the reaction is even^^moA 
pronounced when the specimens are taken into a dark room 
and a strong light is introduced at one end of the glass dish 
containing them. This negative phototaxis persists throughout 
the larval life, and just before the larvae pass into the pupal 
stage the reaction becomes even more pronounced. Thus, the 
pupae are almost invariably found in dark places which aftor 
them a favorable means of protection. 

The adults, both male and female, usually retain their 
negative response to light after emerging from their pupal skins, 
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I): iig period of sexual excitement which follows a day or 
ater the insects are still negative and the females remain 
dc. ^edly so until their eggs are safely deposited. Several 
1^01 ^ later, or the day following the egg-laying, they gradually 
l;)ec ’*ie indifferent to light and finally a complete reversal of 
former reaction follows. The males, too, become posi- 
tive v phototactic during the last days of their lives. Although 
ordviarily the adults remain in the cabinets where they had 
deve loped till death occurs, we find some occasionally on the 
winlews in the rooms where they make their abode. A number 
of specimens were at different times collected and dissected, 
but in no case were there any eggs found within the bodies of 
the females. This also indicates that the females lay their 
before they reverse their reaction to light and desert their 
places of concealment, and apparently their destruction as a 
museum pest at this late stage is futile. 

The larvae in all stages of development feign death when 
disturbed. The period of death feigning, however, is very 
short, lasting only half a minute at the most and usually only 
a few seconds. If the disturbance is continued they no longer 
respond in the same manner. The adult insects when dis- 
turbed fold up their legs and antennae and feign death for a 
much longer time than do the larvae ; the average feint lasting 
onlv about half a minute; but specimens frequently feign death 
as iong as fifteen minutes. This reaction in the adults, too, 
wears out if tlie disturbance is repeated. 

10. Results of Experiments on St.\rvation of the Larvae. 

The most interesting feature of the studies on T. tarsale is the 
extremely long period of time that the larvaj can go without 
food. Even the newly hatched specimens which never had a 
morsel of food to eat live as long as four mouths. Many of the 
oldcr^larvae, which are being kept in the laboratory, have not 
had a particle of food during the surprisingly long period of a 
whole year and are still alive and active; and at this stage of the 
experiment it is not possible to say just how long the larv® in 
various stages of development are able to exist under such 
conditions. 

large number of larvae of at least eight representative 
stages, varying from newly hatched to full grown individuals 
were collected and placed in covered glass vials, without any 
food whatsoever, for the purpose of starvation. 
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Ten larvae of each representative stage, varying from '] 
grown to newly hatched specimens, were placed in indivj 4 
vials and also a large number of all the possible combinat' g 
in two were made. For example, eight full grown larvae 7 1 n 
long were placed in eight different vials and together with i h 
of these was placed one individual of each of the other re 
sentative stages. Thus, we had a vial containing two iH 
grown larvjE, one containing a full grown and a larva ai - 
6 mm. in length, and so on down the series with a gradv* ;lv 
greater and greater difference in the size of the two larvae wiriin 
the same vial, until the last one contained both a full grown 
and a newly hatched larva. 

The same process was repeated with a larva of 6 mm., 5 n.m. 
and so on, to the larva 1 mm. in length, and thus all the possible 
combinations between the larvae of practically all sizes were 
made. The additional purpose of this latter experiment was 
to determine the extent of cannibalism among the species. 

Three such large groups of vials, as that described above 
were made and each was placed under somewhat different 
conditions. One group was exposed to day-light in the labor- 
atory, another was kept continually in the dark, and the third 
in a box under a constant thirty-five candle power electric 
light. The last mentioned group of larvae had a somewhat 
higher temperature caused by the presence of the electric 
light in the box. 

Measurements of all the individuals were made and a care- 
ful record is being kept. The vials are examined regularly 
and measurements of the several individuals of each representa- 
tive stage are taken and recorded. A record of the cast skins 
is also kept ; from some of the vials the exuviae are removed as 
soon as shed and in others they are allowed to remain con- 
tinually for the purpose of determining whether the larvae ?ver 
eat them. It was found that the larvae never devour their 
own nor the skins of other specimens. Theref is absolutely 
no evidence of cannibalism among the larvae; even the full 
grown starving specimens never attack the much smaller 
individuals. Practically all of the insects shed their skins 
shortly after they were placed without food; but between the 
other following eedyses a period much longer than the normal 
elapsed. Careful measurements soon revealed the surprising 
fact that the larvae were actually decreasing in size. In all 



